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ĕĄ�íĀ�ĄĕĄ�	�đČ�ç�ĄďĕāĔĈČē
ĕĚď�ç�đĎĖĕāĒČĚď�êĐĈĕÿĔĈĚď

ĕĊē��Ü�ĕÿĐĊē
ĕĚď�êĔ�ĈĒČďğď�êďČĄĂĚď�ðĖčĈĂĚď
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çõôðùøìöîê÷�êóêøç÷êî÷��Ü�øçóì÷
ê÷õêöîòôù�êòîçîôù�ðùïêîôù�����

êóêøçëôñêòô�ñçíìñç�íêøîïì÷�ïçøêùíùò÷ì÷
èîôðôéîç

íêñç��đ�
���
ç���òĄ�ĆĒÿęĈĕĈ�Ĕĕđ�ĕĈĕĒÿćČĝ�ĔĄē�ĕČē�ĔĚĔĕĀē�Ą�ĄďĕāĔĈČē�ĆČĄ�ĕČē�ĕĒĈČē�ĈĒĚĕāĔĈČē��đĖ�ĄčđĎđĖ�
ċđĞď�
���õđČĄ�ĈĂďĄČ��đďđ�ĄĔĕČčÿ��ĕĄ���ĈĂćĊ�51$�
���ì��ĄĒđĖĔĂĄ�ĕđĖ�ô��ąđĊċÿĈČ�ĕĊď�Ąďÿ�ĕĖĐĊ��ČčĒđđĒĆĄďČĔ�ğď�ĔĈ��ČĄ�čĄĎĎČĀĒĆĈČĄ�
���ôČ�ČđĂ��ĈĒČĀĘđĖď�ĆĈďĈĕČčĝ�ĖĎČčĝ��øČ�ĈĂćđĖē���đĒĈĂ�ďĄ�ĈĂďĄČ�ĄĖĕĝ�

ñđďÿćĈē���
è���òĄ�ĆĒÿęĈĕĈ�Ĕĕđ�ĕĈĕĒÿćČĝ�ĔĄē�ĕĄ�ĆĒÿ��ĄĕĄ�ĕĊē�ĔĕāĎĊē�î�čĄČ�ćĂ�ĎĄ�ĔĈ�čÿċĈ�ĆĒÿ��Ą�ĕđď�ĄĒČċ�ĝ�
ĕĊē�ĔĕāĎĊē�îî��đĖ�ĔĖĔĘĈĕĂĉĈČ�ĔĚĔĕÿ�ĕđĖē�ĝĒđĖē�

, ,,

Ą��ĉĖ�đ�ĞčĊĕĈē ���ąĄčĕāĒČđ

ą���ĎĄĔ�ĂćČđ ���ĈĔğďČđ

Ć��čĚćČčĝďČđ ���ČĔĕĝďĈē

ć��ďđĖčĎĈĝĔĚ�Ą ���ĕĒČ�ĎĀĕĄ

����ČčĒđĀĆĘĖĔĊ

���ĉĞ�ĚĔĊ

ñđďÿćĈē���

íêñç��đ

ç���ïĄċĈ�Čÿ�Ą�ĝ�ĕČē�ĕĒĈČē��ĒđĕÿĔĈČē��đĖ�ĄčđĎđĖċđĞď�ĈĂďĄČ�ĈĂĕĈ�ĔĚĔĕā�ĈĂĕĈ�ĎĄďċĄĔ�ĀďĊ��òĄ��Ĉ�
ĕĄėĀĒĈĕĈ�čĄČ�ĕČē�ĕĒĈČē�Ĕĕđ�ĕĈĕĒÿćČĝ�ĔĄē��ĕČē�ĔĚĔĕĀē�ĝ�Ěē�ĈĂďĄČ�čĄČ�ĕČē�ĎĄďċĄĔ�ĀďĈē��ĄėđĞ�
�ĒğĕĄ�ĕČē�ćČđĒċğĔĈĕĈ�

����ì�ĔĞďćĈĔĊ��Ĉ�ćĈĔ�đĞē�ĖćĒđĆĝďđĖ�ĕĊē�ç��ĄćĈďĂďĊē���Ĉ�ĕĊď�&��čĖĕđĔĂďĊ��ĈĂďĄČ�ĕĝĔđ�ČĔĘĖ�
Ēā�ĝĔđ�čĄČ�Ċ�ĔĞďćĈĔĊ�ĕĊē�ø��ċĖ�ĂďĊē���Ĉ�ĕĊ�*��ĆđĖĄďĂďĊ��

����ôČ��ĈĒČđĒČĔĕČčĀē� ĈďćđďđĖčĎĈÿĔĈē�ĔĖďćĀđĖď� čđ��ÿĕČĄ� ĕđĖ�'1$� Ĉďğ�Ċ�'1$�ćĈĔ�ÿĔĊ�
čĝąĈČ�čÿċĈ�ĄĎĖĔĂćĄ�ĕđĖ�'1$�ĔĈ�ĔĖĆčĈčĒČ�ĀďĈē�ċĀĔĈČē�

����ô�ąČđĄďĕČćĒĄĔĕāĒĄē�čĄČ�ĕĄ�ċĒĈ�ĕČčÿ�ĖĎČčÿ��đĖ�ĘĒĊĔČ�đ�đČđĞďĕĄČ�ĔĈ��ČĄ�čĄĎĎČĀĒĆĈČĄ�
�ČčĒđđĒĆĄďČĔ�ğď�ĈĂďĄČ�Ą�ĄĒĄĂĕĊĕđ�ďĄ�ĈĂďĄČ�Ą�đĔĕĈČĒĚ�ĀďĄ�

ñđďÿćĈē���
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è���òĄ�ĆĒÿęĈĕĈ�Ĕĕđ�ĕĈĕĒÿćČĝ�ĔĄē�ĕđĖē�ĄĒČċ�đĞē�ĕĚď��ĄĒĄčÿĕĚ��ĒđĕÿĔĈĚď��čĄČ�ćĂ�ĎĄ�ĕČē�čĄĕÿĎ�
ĎĊĎĈē�ĎĀĐĈČē��đĖ�ĕČē�ĔĖ��ĎĊĒğďđĖď�ĔĚĔĕÿ�

����ì�ĄĎĎĊĎđĖĘĂĄ�ĕĚď�����������������������������������������Ĕĕđ��ĝĒČđ�Ĉďĝē�P51$�čĄċđĒĂĉĈČ�ĕĊď�ĄĎĎĊĎđĖ�
ĘĂĄ�ĕĚď�Ą�ČďđĐĀĚď�ĕĊē�ĄďĕĂĔĕđČĘĊē������������������������������������������

����ô�ĆĈďĈĕČčĝē�čğćČčĄē�ĈĂďĄČ��������������������������������������ćĊĎĄćā�ĕđ�P51$�ćČĄąÿĉĈĕĄČ�ĔĖďĈĘğē�Ąďÿ�
ĕĒĂĄ�ďđĖčĎĈđĕĂćČĄ�ĘĚĒĂē�ďĄ��ĄĒĄĎĈĂ�ĈĕĄČ�čÿ�đČđ�ďđĖčĎĈđĕĂćČđ�

����ñĈ�ĕĊ�èČđĕĈĘďđĎđĆĂĄ��Ċ��ĄĒĄĆĚĆā�ėĄĒ�ĄčĈĖĕČčğď��ĒĚĕĈěďğď���đĒĈĂ�ďĄ�ĆĂďĈČ�Ą�ĝ����������
����������������������������ĉğĄ�

����øĄ�ĘĒĚ�đĔğ�ĄĕĄ�ĕđĖ�ĄďċĒğ�đĖ��đĖ�čĄċđĒĂĉđĖď�Ąď�ĀďĄ�ÿĕđ�đ�ċĄ�ĈĂďĄČ�ĄĒĔĈďČčĝ�ā�ċĊ�
ĎĖčĝ�ĎĀĆđďĕĄČ��������������������������������������������

ñđďÿćĈē���

íêñç��đ

1Ą�Ą�ĄďĕāĔĈĕĈ�ĔĕČē�ćĞđ�ĈĒĚĕāĔĈČē��đĖ�ĄčđĎđĖċđĞď�

����øĄ�Āďĕđ�Ą�ćĊ�ČđĖĒĆđĞď��ĈĆÿĎĄ��ĒđąĎā�ĄĕĄ�ĔĕĊ�ĆĈĚĒĆĂĄ�čĄČ�đćĊĆđĞď�ĔĈ�ĔĊ�ĄďĕČčā�
�ĈĂĚĔĊ�ĕĊē��ĄĒĄĆĚĆāē��éďĚĒĂĉĈĕĈ�Ąď�Ċ�èČđĕĈĘďđĎđĆĂĄ���đĒĈĂ�ďĄ�ąđĊċāĔĈČ�ĔĕĊď�čĄĕĄ�
�đĎĀ�ĊĔĊ�ĕĚď�Ĉďĕĝ�Ěď�čĄČ��Ĉ��đČđ�ĕĒĝ�đ���đĒĈĂ�ďĄ�ĆĂďĈČ�ĄĖĕĝ�

ñđďÿćĈē���
����ì�ČďĔđĖĎĂďĊ�ĈĂďĄČ��ĂĄ��ĒĚĕĈæďĊ��đĖ��ĄĒÿĆĈĕĄČ�Ą�ĝ�ĕđď�ĄďċĒğ�Čďđ�đĒĆĄďČĔ�ĝ�ĝ�Ěē�čĄČ�
Ċ�Ą��ĄďĕČċĒĖęĂďĊ��ççø���ñĈ��đČđ�ĕĒĝ�đ�ċĄ���đĒđĞĔĈ�ďĄ��ĄĒĄĘċĈĂ�Ċ� ČďĔđĖĎĂďĊ�Ąď�ĄĐČ�
đ�đČđĞĔĄ�Ĉ� ĕČē�ćĖďĄĕĝĕĊĕĈē� ĕĊē�ĆĈďĈĕČčāē��ĊĘĄďČčāē�čĄČ� ĕČē� ČćČĝĕĊĕĈē��đĖ�ĀĘđĖď� ĕĄ�
ćČĄĆđďČćČĄčÿ�ĉğĄ�

ñđďÿćĈē���

íêñç��đ

�ĂďĈĕĄČ�ĕĖĘĄĂđ�ĕ�ā�Ą�Ĉďĝē��đĒĂđĖ�P51$�

��$88���8&$���&&8���&88���&*$���&$$��

�����Ĉćđ�ĀďđĖ�ĝĕČ�ĕđ�P51$�ĄĖĕĝ�ćĈď�Ė�ĀĔĕĊ�ćČĄćČčĄĔĂĄ�ĚĒĂ�ĄďĔĊē��ďĄ�ĆĒÿęĈĕĈ�Ĕĕđ�ĕĈĕĒÿ�
ćČĝ�ĔĄē�ĕđ�ćĂčĎĚďđ��ĝĒČđ�ĕđĖ�'1$�Ą�¬�ĕđ�đ�đĂđ��ĒđāĎċĈ�

ñđďÿćĈē���
����õĝĔĄ�Ą�ČďđĐĀĄ�čĚćČčđ�đČĈĂ�ĕđ�ĕ�ā�Ą�ĄĖĕĝ�

ñđďÿćĈē���
����÷ĕđ�ĄĒĘČčĝ�'1$��đČđ�ĉĈĖĆÿĒČ�ąÿĔĈĚď�ĔĖ��ĈĕĀĘĈČ�ĔĈ��đĔđĔĕĝ��ĈĆĄĎĞĕĈĒđ�ĕđĖ�����

ñđďÿćĈē��



����

����

����

����

����

����

����

����

����

����

����

����

����

ê
÷õ
ê
ö
îò
ç

çõçòøì÷êî÷� ���

����

çõçòøì÷êî÷�çõôðùøìöî�ò�êóêøç÷ê�ò�ê÷õêöîò�ò�ðùïêî�ò�����

íêñç��R�
������
ç���ôČ�ĔĚĔĕĀē�Ą�ĄďĕāĔĈČē�ĈĂďĄČ�

����÷ĕĄ�čĞĕĕĄĒĄ�Ė�ÿĒĘđĖď���ĈĂćĊ��đĒĂĚď�51$��đĖ��ĄĒÿĆđďĕĄČ��Ĉ�ĕĊ��ĈĕĄĆĒĄėā��øĄ�ĕĒĂĄ�
Ą�ĝ�ĄĖĕÿ�Ė�ÿĒĘđĖď�ĕĝĔđ�ĔĈ�ĈĖčĄĒĖĚĕČčÿ�ĝĔđ�čĄČ�ĔĈ��ĒđčĄĒĖĚĕČčÿ�čĞĕĕĄĒĄ��ĕđ�ĀďĄ�
ĈĂćđē�ĝ�Ěē�Ė�ÿĒĘĈČ��ĝďđ�ĔĈ�ĈĖčĄĒĖĚĕČčÿ�čĞĕĕĄĒĄ��øĄ�ĕĒĂĄ�ĈĂćĊ��đĒĂĚď�51$��đĖ�Ė�ÿĒ�
ĘđĖď�čĄČ�ĔĕĄ�ćĞđ�ĈĂćĊ�čĖĕĕÿĒĚď�ĈĂďĄČ�ĕđ�P51$��ĄĆĆĈĎČđėĝĒđ�51$���ĕđ�U51$��ĒČąđĔĚ�
�Ččĝ�51$��čĄČ�ĕđ�W51$���ĈĕĄėđĒČčĝ�51$��Ĉďğ�ĕđ�ĀďĄ�ĈĂćđē��đĒĂđĖ�51$��đĖ�ĔĖďĄďĕÿĕĄČ�
�ĝďđ�ĔĈ�ĈĖčĄĒĖĚĕČčÿ�čĞĕĕĄĒĄ�ĈĂďĄČ�ĕđ��ČčĒĝ��ĖĒĊďČčĝ�51$��VQ51$���

����ô�ĒĖċ�ĝē�Ąďÿ�ĕĖĐĊē�Ĉďĝē��ĎĊċĖĔ�đĞ��ČčĒđđĒĆĄďČĔ�ğď�ĈĂďĄČ�đ�ĒĖċ�ĝē��Ĉ�ĕđď�đ�đĂđ�
ćČĄČĒđĞďĕĄČ�ĕĄ�čĞĕĕĄĒÿ�ĕđĖ��àďĄē�Ą�ĝ�ĕđĖē��ĄĒÿĆđďĕĈē��đĖ�Ĉ�ĊĒĈÿĉđĖď�ĕđ�ĘĒĝďđ�ćČ�
�ĎĄĔČĄĔ�đĞ�čĄČ�ĔĖďĈ�ğē� ĕđ�ĒĖċ�ĝ�Ąďÿ�ĕĖĐĊē� ĕĚď��ČčĒđđĒĆĄďČĔ�ğď�ĈĂďĄČ�Ċ�ćČĄċĈĔČ�
�ĝĕĊĕĄ�ĕđĖ�ô���+��ĄĒđĖĔĂĄ�ā�Ą�đĖĔĂĄ�ô����đĒĈĂ�ďĄ�ąđĊċāĔĈČ�ā�ďĄ�ĄďĄĔĕĈĂĎĈČ�ĕĊď�Ąďÿ�
�ĕĖĐĊ� ĕĚď� �ČčĒđđĒĆĄďČĔ�ğď�� ù�ÿĒĘđĖď� �ČčĒđđĒĆĄďČĔ�đĂ�� ĝ�Ěē� ąĄčĕāĒČĄ� ĕđĖ� ĆĀďđĖē�
0\FREDFWHULXP� �đĖ�ĆČĄ� ĕĊď�Ąďÿ�ĕĖĐā� ĕđĖē�ĈĂďĄČ�Ą�ĄĒĄĂĕĊĕĊ�ĖęĊĎā�ĔĖĆčĀďĕĒĚĔĊ�2��
�Ė�đĘĒĈĚĕČčÿ�ĄĈĒĝąČđČ���ù�ÿĒĘđĖď�ÿĎĎđČ��ČčĒđđĒĆĄďČĔ�đĂ��ĝ�Ěē�đČ��ĞčĊĕĈē��đĖ�ĘĒĊ�
ĔČ�đ�đČđĞďĕĄČ�ĔĕĊď�ĄĒĕđąČđ�ĊĘĄďĂĄ��đČ�đ�đĂđČ�ĄďĄ�ĕĞĔĔđďĕĄČ��Ĉ�ĕĄĘĞĕĈĒđ�ĒĖċ�ĝ��Ą�
ĒđĖĔĂĄ�2���ĄĒÿ�Ą�đĖĔĂĄ�2����ĒđĄČĒĈĕČčÿ�ĄĈĒĝąČđČ���øĀĎđē��Ė�ÿĒĘđĖď��ČčĒđđĒĆĄďČĔ�đĂ�
ĝ�Ěē�ąĄčĕāĒČĄ�ĕđĖ�ĆĀďđĖē�&ORVWULGLXP�ĆČĄ�ĕđĖē�đ�đĂđĖē�ĕđ�2��ĎĈČĕđĖĒĆĈĂ�Ěē�ĕđĐČčĝē�
�ĄĒÿĆđďĕĄē��Ė�đĘĒĈĚĕČčÿ�ĄďĄĈĒĝąČđČ��

����ôČ�ČđĂ��ĈĒČĀĘđĖď�ĀďĄ��ĝďđ�ĈĂćđē�ďđĖčĎĈěčđĞ�đĐĀđē��ĕđ�đ�đĂđ���đĒĈĂ�ďĄ�ĈĂďĄČ�'1$�ā�51$��
øđ�'1$�ĕĚď�Čğď���đĒĈĂ�ďĄ�ĈĂďĄČ��đďĝčĎĚďđ�ā�ćĂčĎĚďđ��ĆĒĄ��Ččĝ�ā�čĖčĎČčĝ�Ĉďğ�ĕđ�51$�
ĕĚď�51$�Čğď�ĈĂďĄČ�ĔĖďāċĚē�ĆĒĄ��Ččĝ��Ĕ�ÿďČĄ�čĖčĎČčĝ���đďĝčĎĚďđ�ā�ćĂčĎĚďđ��

è���Ą���
ą���
Ć���
ć���

íêñç��đ

ç������ì�ĔĞďćĈĔĊ��Ĉ�ćĈĔ�đĞē�ĖćĒđĆĝďđĖ� ĕĊē�ç� �ĄćĈďĂďĊē���Ĉ� ĕĊď�ø� �ċĖ�ĂďĊ�� ĈĂďĄČ� ĎČĆĝĕĈĒđ�
ČĔĘĖĒā�Ą�ĝ�ĕĊ�ĔĞďćĈĔĊ�ĕĊē�&��čĖĕđĔĂďĊē���Ĉ�ĕĊ�*��ĆđĖĄďĂďĊ��

����2Č��ĈĒČđĒČĔĕČčĀē�ĈďćđďđĖčĎĈÿĔĈē�čĝąđĖď�čÿċĈ�ćĂčĎĚďĊ�ĄĎĖĔĂćĄ�ĕđĖ�'1$���đĖ�ćČĄċĀĕĈČ�
ĕĊď�čĄĕÿĎĎĊĎĊ�ĄĎĎĊĎđĖĘĂĄ�ĄďĄĆďğĒČĔĊē����Ĉ���ĉĈĖĆğď�ďđĖčĎĈđĕČćĂĚď��ĔĈ�ĔĖĆčĈčĒČ�Ā�
ďĈē�ċĀĔĈČē��Ĉďğ�Ċ�'1$�ćĈĔ�ÿĔĊ�ĔĖďćĀĈČ�čđ��ÿĕČĄ�ĕđĖ�'1$��

����2�ąČđĄďĕČćĒĄĔĕāĒĄē�čĄČ�ĕĄ�ċĒĈ�ĕČčÿ�ĖĎČčÿ��đĖ�ĘĒĊĔČ�đ�đČđĞďĕĄČ�ĔĈ��ČĄ�čĄĎĎČĀĒĆĈČĄ�
�ČčĒđđĒĆĄďČĔ�ğď�ĈĂďĄČ�Ą�ĄĒĄĂĕĊĕđ�ďĄ�ĈĂďĄČ�Ą�đĔĕĈČĒĚ�ĀďĄ�

è�������ďđĖčĎĈđĕČćĂĚď���ĒĚĕĈæďĊē
���ĔĖďĈĘāē
���ćČĄĆđďČćČĄčÿ
���ėĖĎĈĕČčÿ
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����øĄ�Āďĕđ�Ą���đĒĈĂ�ďĄ�ćĊ�ČđĖĒĆāĔđĖď��ĈĆÿĎĄ��ĒđąĎā�ĄĕĄ�ĔĕĊ�ĆĈĚĒĆĂĄ�čĄČ�ďĄ�đćĊĆāĔđĖď�
ĔĈ�ĔĊ�ĄďĕČčā��ĈĂĚĔĊ�ĕĊē��ĄĒĄĆĚĆāē��ñĈĕÿ�ĕđ��ĈĞĕĈĒđ�õĄĆčĝĔ�Čđ�õĝĎĈ�đ�ĘĒĊĔČ�đ�đČ�
āċĊčĄď��đĎĎÿ�Ĉďĕđ�đčĕĝďĄ��ñĈ�ĕĊď��ÿĒđćđ�ĕĚď�ĘĒĝďĚď�ĝ�Ěē�ĀĆČďĈ�čĄĕĄďđĊĕĝ�ĝĕČ�āĕĄď�
Ĉ�ČčĂďćĖďĄ�ĆČĄ�ĕĊď�ĖĆĈĂĄ�ĕđĖ�ĄďċĒğ�đĖ�čĄČ��ĒđčĄĎđĞĔĄď��ĈĆÿĎĊ�đČčđĎđĆČčā�čĄĕĄĔĕĒđėā��
áĕĄď�ĎđČ�ĝď�ĄďĄĆčĄĂđ�ďĄ�ąĒĈċđĞď�ĈďĄĎĎĄčĕČčđĂ�ĕĒĝ�đČ�ĄďĕČ�Ĉĕğ�ČĔĊē�ĕđĖ��ĒđąĎā�Ąĕđē��
øđ�ąĄčĕāĒČđ�%DFLOOXV�WKXULJLHQVLV��đĖ�ĉĈČ�Ĕĕđ�ĀćĄėđē��ĄĒÿĆĈČ��ČĄ�ČĔĘĖĒā�ĕđĐĂďĊ��đĖ���đ�
ĒĈĂ�ďĄ�ĔčđĕğĔĈČ��đĎĎÿ�ĈĂćĊ�Ĉďĕĝ�Ěď�čĄČ�ĔčĚĎāčĚď�čĄČ�ĈĂďĄČ��������ėđĒĀē��Čđ�ČĔĘĖĒā�Ą�ĝ�
�đĎĎÿ�Ĉďĕđ�đčĕĝďĄ��øĄ�ąĄčĕāĒČĄ�ĄĖĕÿ���đĒđĞď�ďĄ�ąđĊċāĔđĖď�ĔĕĊď�čĄĕĄ�đĎĀ�ĊĔĊ�ĕĚď�
Ĉďĕĝ�Ěď��çĒĘČčÿ��đĎĎĄ�ĎĄĔČÿĉđďĕĄČ�Ĕĕđ� ĈĒĆĄĔĕāĒČđ� čĄČ�ĔĕĊ�ĔĖďĀĘĈČĄ�ęĈčÿĉđďĕĄČ�Ĕĕđď�
ĄĆĒĝ��ì�ĕĈĘďČčā�ĄĖĕā�ĝ�Ěē�ĈĂďĄČ�ćĄ�ĄďĊĒā��Ĉ�ĈČćā�ĘĒĈČÿĉđďĕĄČ�ĔĖďĈĘĈĂē�ęĈčĄĔ�đĂ�čĄċğē�
ĕĄ�ąĄčĕāĒČĄ�ćĈď�Ĉ�ČąČğďđĖď�ĆČĄ��ĈĆÿĎđ�ĘĒđďČčĝ�ćČÿĔĕĊ�Ą�Ĕĕđ�ĈďĄĀĒČđ��ĈĒČąÿĎĎđď��éČĄ�ĕđ�
ĎĝĆđ�ĄĖĕĝ�Ą�đ�đďğċĊčĈ�ĕđ�ĆđďĂćČđ�ĕđĖ�ąĄčĕĊĒĂđĖ��đĖ��ĄĒÿĆĈČ�ĕĊď�ĕđĐĂďĊ�čĄČ��ĈĕĄėĀĒċĊčĈ�
ĔĕĄ�ėĖĕÿ��ì��ĈĕĄėđĒÿ�ĀĆČďĈ��Ĉ�ĕĊ�ąđāċĈČĄ�ĕđĖ��ĎĄĔ�ČćĂđĖ�7L���đĖ�Ą�đ�đďğďĈĕĄČ�Ą�ĝ�ĕđ�
ąĄčĕāĒČđ�$JUREDFWHULXP�WXPHIDFLHQV��7R�ąĄčĕāĒČđ�ĄĖĕĝ��ĕđ�đ�đĂđ�ĉĈČ�Ĕĕđ�ĀćĄėđē��ćČĄċĀĕĈČ�
ĕĊ�ėĖĔČčā�ČčĄďĝĕĊĕĄ�ďĄ��đĎĞďĈČ�ėĖĕČčÿ�čĞĕĕĄĒĄ��ĈĕĄėĀĒđďĕĄē�ĔĈ�ĄĖĕÿ�ĀďĄ��ĎĄĔ�ĂćČđ��đĖ�
đďđ�ÿĉĈĕĄČ�7L�� �WXPRU�LQGXFLQJ�IDFWRU���øđ��ĎĄĔ�ĂćČđ�7L�ĈďĔĚ�ĄĕğďĈĕĄČ�Ĕĕđ�ĆĈďĈĕČčĝ�ĖĎČčĝ�
ĕĚď�ėĖĕČčğď�čĖĕĕÿĒĚď��čĄČ�ćĊ�ČđĖĒĆĈĂ�ĈĐđĆčğ�ĄĕĄ��ĝĆčđĖē��Ĕĕđ�Ĕğ�Ą�ĕĚď�ėĖĕğď��ôČ�ĈĒĈĖ�
ďĊĕĀē�ĄėđĞ�Ą�đ�ĝďĚĔĄď�ĕđ��ĎĄĔ�ĂćČđ�Ą�ĝ�ĕđ�ąĄčĕāĒČđ��čĄĕĝĒċĚĔĄď�ďĄ�Ą�ĈďĈĒĆđ�đČā�
ĔđĖď�ĕĄ�ĆđďĂćČĄ��đĖ�ćĊ�ČđĖĒĆđĞď�ĕđĖē�ĝĆčđĖē�ĕđ�đċĈĕğďĕĄē�Ĕĕđ��ĎĄĔ�ĂćČđ�ĕđ�ĆđďĂćČđ��đĖ�
ċĄ��ĒđĔćğĔĈČ�Ĕĕđ�ėĖĕĝ��ČĄ�Ĉ�ČċĖ�Ċĕā�ČćČĝĕĊĕĄ��øđ�ĄďĄĔĖďćĖĄĔ�Āďđ��ĎĄĔ�ĂćČđ�ĈČĔÿĆĈĕĄČ�
ĔĈ�ėĖĕČčÿ�čĞĕĕĄĒĄ��đĖ�ĄďĄ�ĕĞĔĔđďĕĄČ�ĔĈ�ĈČćČčĀē�čĄĎĎČĀĒĆĈČĈē�Ĕĕđ�ĈĒĆĄĔĕāĒČđ��øĄ�ĕĒđ�đ�
�đČĊ�ĀďĄ�ĄĖĕÿ�ėĖĕČčÿ�čĞĕĕĄĒĄ�ĕĈĎČčÿ�ćĂďđĖď�ĀďĄ�ďĀđ�ėĖĕČčĝ�đĒĆĄďČĔ�ĝ���đĖ��ĈĒČĀĘĈČ�čĄČ�
ĈčėĒÿĉĈČ�ĕđ�ĐĀďđ�ĆđďĂćČđ��øĄ�ćČĄĆđďČćČĄčÿ�ėĖĕÿ��đĖ�ćĊ�ČđĖĒĆđĞďĕĄČ�ĀĘđĖď�ĕĊď�ČčĄďĝĕĊĕĄ�
ďĄ��ĈĕĄąČąÿĉđĖď�ĕČē�ďĀĈē�ČćČĝĕĊĕĈē�ĔĕđĖē�Ą�đĆĝďđĖē�ĕđĖē��
�Ċ�ČđĖĒĆđĞďĕĄČ�ĀĕĔČ�ćČĄĆđďČćČĄčÿ�ėĖĕÿ��đĖ��ĄĒÿĆđĖď�ĕĊď�ĕđĐĂďĊ�čĄČ�ĈĂďĄČ�ĄďċĈčĕČčÿ�ĔĕĄ�
ćČÿėđĒĄ�Āďĕđ�Ą��
øđ��Ēğĕđ�ėĖĕĝ�Ĕĕđ�đ�đĂđ�ĈďĔĚ�ĄĕğċĊčĈ�ĕđ�ĆđďĂćČđ�ĕĊē�ĄďċĈčĕČčĝĕĊĕĄē�ĔĕĄ�Āďĕđ�Ą�ĕđĖ�
%DFLOOXV�WKXULQJLHQVLV�āĕĄď�ĕđ�čĄĎĄ��ĝčČ���øĄ�ĆĈďĈĕČčÿ�ĕĒđ�đ�đČĊ�ĀďĄ�ėĖĕÿ�ĄĖĕđĞ�ĕđĖ�ĕĞ�
�đĖ�Ą�đĕĈĎđĞď�ĕČē��đČčČĎĂĈē�%W��

�����ČĄĆđďČćČĄčÿ�đďđ�ÿĉđďĕĄČ�ĕĄ�ĉğĄ�ĈčĈĂďĄ�ĔĕĄ�đ�đĂĄ�ĀĘĈČ�ĕĒđ�đ�đČĊċĈĂ�ĕđ�ĆĈďĈĕČčĝ�ĖĎČčĝ�ĕđĖē�
�Ĉ�ĕĊď��ĒđĔċāčĊ�ĆđďČćĂĚď��ĔĖďāċĚē�Ą�ĝ�čÿ�đČđ�ÿĎĎđ�ĈĂćđē��øĄ�ćČĄĆđďČćČĄčÿ�ĉğĄ�ĘĒĊĔČ�
�đ�đČđĞďĕĄČ�ĆČĄ�ĕĊď��ĄĒĄĆĚĆā�ĘĒāĔČ�Ěď�ėĄĒ�ĄčĈĖĕČčğď��ĒĚĕĈěďğď�ĔĈ��ĈĆÿĎĊ��đĔĝĕĊĕĄ��
(ĂďĄČ�ĆďĚĔĕĝ���Ěē�ĈĂďĄČ�ćĖďĄĕā�Ċ��ĄĒĄĆĚĆā��ĒĚĕĈæďĊē�ĝ�Ěē�Ċ�ČďĔđĖĎĂďĊ�čĄČ�Ċ�ĄďċĒğ�ČďĊ�
ĄĖĐĊĕČčā�đĒ�ĝďĊ��Ą�ĝ�ąĄčĕāĒČĄ��ôČ��ĒĚĕĈæďĈē�ĄĖĕĀē�ĘĒĊĔČ�đ�đČđĞďĕĄČ�ĆČĄ� ĕĊ�ċĈĒĄ�ĈĂĄ�
ćČĄėĝĒĚď�ĄĔċĈďĈČğď��÷ĕČē��ĈĒČĔĔĝĕĈĒĈē�ĝ�Ěē��ĈĒČ�ĕğĔĈČē�đČ��ĒĚĕĈæďĈē�ĄĖĕĀē�ćĈď�ĈĂďĄČ�
ĄčĒČąğē�ĂćČĈē��Ĉ�ĕČē��ĒĚĕĈæďĈē�ĕđĖ�ĄďċĒğ�đĖ��Ĉ�ĈČćā�ĕĄ�ąĄčĕāĒČĄ�ćĈ�ćČĄċĀĕđĖď�ĕđĖē��Ċ�
ĘĄďČĔ�đĞē�ĕĒđ�đ�đĂĊĔĊē�ĕĚď��ĒĚĕĈěďğď��đĖ�ćČĄċĀĕđĖď�đČ�ĈĖčĄĒĖĚĕČčđĂ�đĒĆĄďČĔ�đĂ��ñČĄ�
�đĎĎÿ�Ė�đĔĘĝ�ĈďĊ� ČćĀĄ� ĈĂďĄČ� Ċ� �ĄĒĄĆĚĆā�ėĄĒ�ĄčĈĖĕČčğď��ĒĚĕĈěďğď�Ą�ĝ� čĞĕĕĄĒĄ� ĕĚď�
�ĄĔĕČčğď�ĄćĀďĚď�ĕĚď�ĉğĚď��ĆČĄ��ĄĒÿćĈČĆ�Ą�ĕĚď��ĒđąÿĕĚď�čĄČ�ĕĚď�ĄĆĈĎÿćĚď��ñĈ�ĄĖĕĝ�ĕđď�
ĕĒĝ�đ�ċĄ�ĈĂďĄČ�ćĖďĄĕā�Ċ�ĔĖĎĎđĆā�ĕĊē��ĒĚĕĈæďĊē�Ą�ĝ�ĕđ�ĆÿĎĄ�ĕĚď�ĉğĚď��çĖĕĝē�đ�ĕĒĝ�đē�
�ĄĒĄĆĚĆāē�đďđ�ÿĉĈĕĄČ��ĄĒĄĆĚĆā�ėĄĒ�ĄčĈĖĕČčğď��ĒĚĕĈěďğď�Ą�ĝ�ćČĄĆđďČćČĄčÿ�ĉğĄ��JHQH�
SKDUPLQJ���
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ì��Čđ�Ĉ�ČĕĖĘĊ�ĀďĊ�ĈėĄĒ�đĆā�ĄėđĒÿ�ĕĊď��ĄĒĄĆĚĆā�ĕĊē�ĄďċĒğ�ČďĊē�Ą��ĄďĕČċĒĖęĂďĊē��ççø�
 �DOSKD�DQWLWU\SVLQ��Ą�ĝ��ĒĝąĄĕĄ�
ì�Ą��ĄďĕČċĒĖęĂďĊ�ĈĂďĄČ��ČĄ��ĒĚĕĈæďĊ��đĖ��ĄĒÿĆĈĕĄČ�ėĖĔČđĎđĆČčÿ�Ĕĕđ�ā�ĄĒ�ĕđĖ�ĄďċĒğ�đĖ�
čĄČ�Ċ�Ą�đĖĔĂĄ�ĕĊē���đĖ�đėĈĂĎĈĕĄČ�ĔĈ��ĈĕÿĎĎĄĐĊ�Ĕĕđ�ĆđďĂćČđ��đĖ�ĕĊď�čĚćČčđ�đČĈĂ��đćĊĆĈĂ�ĔĈ�
Ĉ�ėĞĔĊ�Ą��
êčĕĝē�Ą�ĝ�ĕĊď�ççø��čĄČ�ÿĎĎĈē�ĘĒāĔČ�Ĉē��ĒĚĕĈæďĈē��ĝ�Ěē���Ę��Ċ�ČďĔđĖĎĂďĊ���ĄĒÿĆđďĕĄČ��Ĉ�
ĕđď�ĂćČđ�ĕĒĝ�đ���
÷ĖďđęĂĉđďĕĄē��ċĄ���đĒđĞĔĄ�Ĉ�ďĄ�ĄďĄėĀĒđĖ�Ĉ�ĝĕČ�ĕĄ�ąā�ĄĕĄ��đĖ�Ą�ĄČĕđĞďĕĄČ�ĆČĄ�ĕĊď��Ą�
ĒĄĆĚĆā� �ČĄē� ėĄĒ�ĄčĈĖĕČčāē� �ĒĚĕĈæďĊē� ĄďċĒğ�ČďĊē� �ĒđĀĎĈĖĔĊē� Ą�ĝ� ĀďĄ� ćČĄĆđďČćČĄčĝ�
ĉğđ�ĈĂďĄČ�ĕĄ��ĄĒĄčÿĕĚ�
���ç�đ�ĝďĚĔĊ�ĕđĖ�ĄďċĒğ�ČďđĖ�ĆđďČćĂđĖ��đĖ�čĚćČčđ�đČĈĂ�ĕĊ�ėĄĒ�ĄčĈĖĕČčā��ĒĚĕĈæďĊ��đĖ�
�Ąē�ĈďćČĄėĀĒĈČ��ČďĔđĖĎĂďĊ���

���ñČčĒđĀĆĘĖĔĊ�ĕđĖ�ĆđďČćĂđĖ�Ĕĕđď��ĖĒāďĄ�Ĉďĝē�ĆđďČ�đ�đČĊ�ĀďđĖ�ĚĄĒĂđĖ�ĕđĖ�ĉğđĖ��
���øđ�đċĀĕĊĔĊ�ĕđĖ�ĆĈďĈĕČčÿ�ĕĒđ�đ�đČĊ�ĀďđĖ�ĉĖĆĚĕđĞ�ĔĕĊ��āĕĒĄ�ĈďāĎČčđĖ�ĉğđĖ�ĆČĄ�čĖđ�
ėđĒĂĄ�

���éĀďďĊĔĊ�ĕđĖ�ćČĄĆđďČćČĄčđĞ�ĉğđĖ�
����ČĄĔĕĄĖĒğĔĈČē��Ĉ�Ĕčđ�ĝ�ďĄ��ĈĒÿĔĈČ�Ċ�ĕĒđ�đ�đČĊ�ĀďĊ�ĆĈďĈĕČčā��ĎĊĒđėđĒĂĄ�ĔĕđĖē�Ą�đ�
ĆĝďđĖē��

���õĄĒĄĆĚĆā��Ą�đ�ĝďĚĔĊ�čĄČ�čĄċĄĒČĔ�ĝē�ĕĊē�ėĄĒ�ĄčĈĖĕČčāē��ĒĚĕĈæďĊē��ČďĔđĖĎĂďĊ��

íêñç��đ

����ñĈ�ĕĊ��ĈĕĄĆĒĄėā��đČ��ĎĊĒđėđĒĂĈē��đĖ�ąĒĂĔčđďĕĄČ�ĔĕĄ�ĆđďĂćČĄ��ĈĕĄėĀĒđďĕĄČ�Ĕĕđ�P51$��Ĉ�
ąÿĔĊ�ĕĊ�ĔĖ��ĎĊĒĚ�ĄĕČčĝĕĊĕĄ�ĕĚď�ďđĖčĎĈđĕČćČčğď�ąÿĔĈĚď��çď�ċĈĚĒāĔđĖ�Ĉ�ĝĕČ�ĕđ��ĝĒČđ�
P51$��đĖ�ćĂďĈĕĄČ�ĀĘĈČ��ĒđĔĄďĄĕđĎČĔ�ĝ��

�Ü�$88�8&$�&&8�&88�&*$�&$$��Ü

ćĈćđ�ĀďđĖ�ĝĕČ�ćĈď�Ė�ĀĔĕĈČ�ĚĒĂ�ĄďĔĊ��ćĊĎĄćā�ĕđ�ćđċĀď��ĝĒČđ�P51$��ĈĕĄėĒÿĉĈĕĄČ�đĎĝčĎĊ�
Ēđ��ĘĚĒĂē�ďĄ�Ą�đ�ĄčĒĞďĈĕĄČ�čÿ�đČđ�ĕ�ā�Ą�ĕđĖ��ĈĔğďČđ���ĒČď�ėĕÿĔĈČ�ĔĕĄ�ĒČąđĔğ�ĄĕĄ��ĕđ�
ćĂčĎĚďđ��ĝĒČđ�'1$�Ą�ĝ�ĕđ�đ�đĂđ��ĒđāĎċĈ�ĈĂďĄČ��

�Ü�$77�7&$�&&7�&77�&*$�&$$��Ü
�Ü�7$$�$*7�**$�*$$�*&7�*77�

�Ü

çď�ĝ�Ěē�đ��ĒđĔĄďĄĕđĎČĔ�ĝē�ĕđĖ�P51$�ĈĂďĄČ�

�Ü�$$&�$*&�88&�8&&�$&8�88$��Ü

ĕĝĕĈ�ĕđ�ćĂčĎĚďđ��ĝĒČđ�'1$�Ą�ĝ�ĕđ�đ�đĂđ��ĒđĀčĖęĈ�ĈĂďĄČ�

�Ü�$$&�$*&�77&�7&&�$&7�77$��Ü
�Ü�77*�7&*�$$*�$**�7*$�$$7�

�Ü

øĄ��ĄĒĄ�ÿďĚ� ČĔĘĞđĖď�ćĈćđ�ĀďđĖ�ĝĕČ� čĄĕÿ� ĕĊď�ĀďĄĒĐĊ�ĕĊē��ĈĕĄĆĒĄėāē�Ĉďĝē�ĆđďČćĂđĖ�Ċ�
51$��đĎĖ�ĈĒÿĔĊ��ĒđĔćĀďĈĕĄČ�Ĕĕđď�Ė�đčČďĊĕā�čĄČ��ĒđčĄĎĈĂ�ĕđ�Ččĝ�ĐĈĕĞĎČĆ�Ą�ĕĊē�ćČ�Ďāē�
ĀĎČčĄē�ĕđĖ�'1$��÷ĕĊ�ĔĖďĀĘĈČĄ�ĕđ�đċĈĕĈĂ�ĕĄ�ĒČąđďđĖčĎĈđĕĂćČĄ�Ą�ĀďĄďĕČ�Ą�ĝ�ĕĄ�ćĈđĐĖĒČąđ�
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ďđĖčĎĈđĕĂćČĄ��ČĄē�ĄĎĖĔĂćĄē�ĕđĖ�'1$�ĔĞ�ėĚďĄ��Ĉ�ĕđď�čĄďĝďĄ�ĕĊē�ĔĖ��ĎĊĒĚ�ĄĕČčĝĕĊĕĄē�
ĕĚď�ąÿĔĈĚď��ĝ�Ěē�čĄČ�ĔĕĊď�ĄďĕČĆĒĄėā���Ĉ�ĕĊ�ćČĄėđĒÿ�ĝĕČ�Ĉćğ�Ą�ĀďĄďĕČ�Ą�ĝ�ĕĊď�ĄćĈďĂďĊ�
ĕđ�đċĈĕĈĂ�ĕđ�ĒČąđďđĖčĎĈđĕĂćČđ�đĖĒĄčĂĎĊ��ì�51$��đĎĖ�ĈĒÿĔĊ�ĔĖďćĀĈČ�ĕĄ�ĒČąđďđĖčĎĈđĕĂćČĄ�
�đĖ��ĒđĔĕĂċĈďĕĄČ�ĕđ�ĀďĄ��Ĉĕÿ�ĕđ�ÿĎĎđ���Ĉ��Üĺ�Ü�ėĚĔėđćČĈĔĕĈĒČčĝ�ćĈĔ�ĝ��ì��ĈĕĄĆĒĄėā�
ĀĘĈČ��ĒđĔĄďĄĕđĎČĔ�ĝ��Üĺ�Ü�ĝ�Ěē�čĄČ�Ċ�ĄďĕČĆĒĄėā��
øđ��ĝĒČđ�51$��đĖ�ĔĖďĕĂċĈĕĄČ�ĈĂďĄČ�ĔĖ��ĎĊĒĚ�ĄĕČčĝ��Ēđē�ĕĊ��ĂĄ�ĄĎĖĔĂćĄ�ĕĊē�ćČ�Ďāē�ĀĎČčĄē�
ĕđĖ�'1$�ĕđĖ�ĆđďČćĂđĖ��ì�ĄĎĖĔĂćĄ�ĄĖĕā�ĈĂďĄČ�Ċ��ĈĕĄĆĒĄėĝ�ĈďĊ�čĄČ�đďđ�ÿĉĈĕĄČ��Ċ�čĚćČčā��ì�
ĔĖ��ĎĊĒĚ�ĄĕČčā�ĄĎĖĔĂćĄ�ĕđĖ�'1$�ĕđĖ�ĆđďČćĂđĖ�đďđ�ÿĉĈĕĄČ�čĚćČčā��øđ�51$�ĈĂďĄČ�ĕđ�čČďĊĕĝ�
ĄďĕĂĆĒĄėđ�ĕĊē��ĎĊĒđėđĒĂĄē�Ĉďĝē�ĆđďČćĂđĖ��

����ì�ĄĎĎĊĎđĖĘĂĄ�ĕĚď�ąÿĔĈĚď�ĕđĖ�P51$�čĄċđĒĂĉĈČ�ĕĊď�ĄĎĎĊĎđĖĘĂĄ�ĕĚď�Ą�ČďđĐĀĚď�ĔĕČē��ĒĚ�
ĕĈæďĈē��Ĉ�ąÿĔĊ�ĕđď�ĆĈďĈĕČčĝ�čğćČčĄ��ô�ĆĈďĈĕČčĝē�čğćČčĄē��ćĊĎĄćā�đ�čğćČčĄē�ĄďĕČĔĕđĂĘČĔĊē�
ĕĚď�ďđĖčĎĈđĕČćĂĚď�ĕđĖ�P51$��čĄČ�ĔĖďĈ�ğē�ĕđĖ�'1$��ĔĈ�Ą�ČďđĐĀĄ�ĈĂďĄČ�čğćČčĄē�ĕĒČ�ĎĀĕĄē��
çĖĕĝ�ĔĊ�ĄĂďĈČ�ĝĕČ�čÿċĈ�Ą�ČďđĐĞ�čĚćČčđ�đČĈĂĕĄČ�Ą�ĝ��ĂĄ�ĕĒČÿćĄ�ďđĖčĎĈđĕČćĂĚď��đĖ�đďđ�ÿĉĈ�
ĕĄČ�čĚćČčĝďČđ��ô�ĝĒđē�čĚćČčĝďČđ�ĄėđĒÿ�čĄČ�ĕđ�P51$�ĄĎĎÿ�čĄČ�ĕđ�ĆđďĂćČđ�Ą�ĝ�ĕđ�đ�đĂđ��Ą�
ĒÿĆĈĕĄČ�ĕđ�P51$��ê�ĂĔĊē��đ�ĆĈďĈĕČčĝē�čğćČčĄē�ĈĂďĄČ�ĔĖďĈĘāē��ćĊĎĄćā�ĕđ�P51$�ćČĄąÿĉĈĕĄČ�
ĔĖďĈĘğē�Ąďÿ�ĕĒĂĄ�ďđĖčĎĈđĕĂćČĄ�ĘĚĒĂē�ďĄ��ĄĒĄĎĈĂ�ĈĕĄČ�čÿ�đČđ�ďđĖčĎĈđĕĂćČđ��çčĝ�Ċ��ĂĄ�ČćČ�
ĝĕĊĕĄ�ĕđĖ�ĆĈďĈĕČčđĞ�čğćČčĄ��ĈĂďĄČ�ĝĕČ�ĈĂďĄČ��Ċ�Ĉ�ČčĄĎĖ�ĕĝ�Ĉďđē��ćĊĎĄćā�čÿċĈ�ďđĖčĎĈđĕĂćČđ�
ĄďāčĈČ�ĔĈ�ĀďĄ��ĝďđ�čĚćČčĝďČđ��øĀĎđē��ĀĘĈČ�čĚćČčĝďČđ�ĀďĄĒĐĊē���Ü$8*�Ü��čĄČ�ĕĒĂĄ��čĚćČčĝďČĄ�
ĎāĐĊē� ��Ü8$*�Ü��

�Ü8*$�Ü��
�Ü8$$�Ü���ì��ĄĒđĖĔĂĄ�ĕĚď�čĚćČčđďĂĚď�ĄĖĕğď�Ĕĕđ��ĝĒČđ�ĕđĖ�P51$�

đćāĆđĞď�Ĕĕđď�ĕĈĒ�ĄĕČĔ�ĝ�ĕĊē��ĒĚĕĈěďđĔĞďċĈĔĊē�
÷ĕđ�ĕ�ā�Ą�ĕđĖ�ćđċĀďĕđē�P51$��ĄĒĄĕĊĒđĞ�Ĉ�ĝĕČ�Ė�ÿĒĘđĖď�ĀĐČ�ĕĒČÿćĈē�ďđĖčĎĈđĕČćĂĚď��ćĊ�
ĎĄćā�ĀĐČ�čĚćČčĝďČĄ��ãĎĄ�čĚćČčđ�đČđĞď�čÿ�đČđ�Ą�ČďđĐĞ��ćĊĎĄćā�čĄďĀďĄ�Ą�ĝ�ĄĖĕÿ�ćĈď�ĈĂďĄČ�
čĚćČčĝďČđ�ĎāĐĊē��ĄďĈĐĄĒĕāĕĚē�ĕđĖ��ĒđĔĄďĄĕđĎČĔ�đĞ�ĕđĖ��đĒĂđĖ�P51$��Ĉ�đ�ĀďĚē�ĕđ�ĕ�ā�
�Ą�ĄĖĕĝ�čĚćČčđ�đČĈĂ�ĀĐČ�Ą�ČďđĐĀĄ���ĈĘĝ�ĄĔĕĈ�ĝĕČ�ćĈď�Ė�ÿĒĘĈČ�ÿĎĎđ��ĎĄĂĔČđ�ĄďÿĆďĚĔĊē�čĄČ�
ĝĕČ�ĕđ�ćđċĀď�ĕ�ā�Ą�ćĈď�ĈĂďĄČ��ĀĒđē�ĕĊē��Ü�ā��Ü�Ą�ĈĕÿėĒĄĔĕĊē��ĈĒČđĘāē�ā�ĝĕČ�ćĈď�ĈĂďĄČ�ĕ�ā�Ą�
čÿ�đČđĖ�ĈĔĚďĂđĖ��Ąď�ĕđ�P51$�ĄĖĕĝ�ĈĂďĄČ�ĈĖčĄĒĖĚĕČčđĞ�čĖĕĕÿĒđĖ�

����øđ�ĕ�ā�Ą�'1$��đĖ�ĄďĕČĔĕđČĘĈĂ�Ĕĕđ�ćđċĀď�ĕ�ā�Ą�P51$��ĀĘĈČ��āčđē����ĉĈĞĆĊ�ąÿĔĈĚď��ç�ĝ�
ĄĖĕÿ��ĕĄ�ĀďĕĈčĄ�ĈĂďĄČ�ĉĈĞĆĊ�ç ø�Ĉďğ�ĕĄ�Ĉ�ĕÿ�ĈĂďĄČ�ĉĈĞĆĊ�*Ł&��÷Ğ�ėĚďĄ��Ĉ�ĕđď�čĄďĝďĄ�ĕĊē�
ĔĖ��ĎĊĒĚ�ĄĕČčĝĕĊĕĄē��ĝ�đĖ�Ċ�ç�ĔĖďćĀĈĕĄČ�Ą�đčĎĈČĔĕČčÿ��Ĉ�ĕĊď�ø�čĄČ�ĄďĕČĔĕĒĝėĚē��čĄČ�
Ċ�*�Ą�đčĎĈČĔĕČčÿ��Ĉ�ĕĊď�&�čĄČ�ĄďĕČĔĕĒĝėĚē��7R��đĔđĔĕĝ�ĕĚď�ĉĈĖĆğď�ďđĖčĎĈđĕČćĂĚď�Ĕĕđ�
ĕ�ā�Ą�ĕđĖ�'1$��đĖ�ĀĘđĖď�Ěē�ĄĉĚĕđĞĘĈē�ąÿĔĈČē�ø�čĄČ�ç�ĈĂďĄČ�

� BB���
��
��[����� �������Ĉďğ�ĄĖĕğď��Ĉ�*�čĄČ�&�ĈĂďĄČ�� BB��

��
��[������ ���������÷ĖďĈ�ğē�Ĕĕđ�ĄĒĘČčĝ�

'1$�ĕđ�ĉĈĖĆÿĒČ�ąÿĔĈĚď�ç ø�ĔĖ��ĈĕĀĘĈČ�ĔĈ��đĔđĔĕĝ��ĈĆĄĎĞĕĈĒđ�ĕđĖ�����
�
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êóêøçëôñêòô�ñçíìñç�íêøîïì÷�ïçøêùíùò÷ì÷
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íêñç��đ�

ç���÷ĕČē��ĒđĕÿĔĈČē���ĀĚē����ďĄ�ĆĒÿęĈĕĈ�Ĕĕđ�ĕĈĕĒÿćČĝ�ĔĄē�ĕđď�ĄĒČċ�ĝ�ĕĊē�ąĄĔČčāē��ĒĝĕĄĔĊē�čĄČ�
ćĂ�ĎĄ�ĕđĖ�ĕđ�ĆĒÿ��Ą��đĖ�ĄďĕČĔĕđČĘĈĂ�Ĕĕđ�ĔĚĔĕĝ�ĔĖ��ĎāĒĚ�ÿ�ĕĊē�

����ôČ�'1$��đĎĖ�ĈĒÿĔĈē��đĖ�ĔĖ��ĈĕĀĘđĖď�ĔĕĊď�ĄďĕČĆĒĄėā�ĕđĖ�'1$���đĒđĞď�ďĄ�ĐĈčČďā�
ĔđĖď�ĕĊ�ćČĄćČčĄĔĂĄ�ĕĊē�ĄďĕČĆĒĄėāē��Ąď�ąđĊċĊċđĞď�Ą�ĝ

Ą���ĕĄ�ĀďĉĖ�Ą��đĖ�ćČđĒċğďđĖď�ĕĄ�ĎÿċĊ�ĕĊē�ĄďĕČĆĒĄėāē�
ą���ĕđ��ĒČ�ĝĔĚ�Ą�
Ć���ĕĊ�'1$�ćĈĔ�ÿĔĊ�
ć���ĕđ�čĚćČčĝďČđ�

ñđďÿćĈē��
���ôČ�ćĞđ�ĄćĈĒėĀē�ĘĒĚ�ĄĕĂćĈē�ĔĖĆčĒđĕđĞď�ĀďĄ
Ą���ĈĕĄėĄĔČčĝ�ĘĒĚ�ĝĔĚ�Ą�
ą��ĖąĒĂćĚ�Ą�
Ć��ďđĖčĎĈĝĔĚ�Ą�
ć��čĞĕĕĄĒđ�

ñđďÿćĈē��
���øđ��ĎĄĔ�ĂćČđ�ĈĂďĄČ
Ą��ćĂčĎĚďđ�51$�
ą��čĖčĎČčĝ�ćĂčĎĚďđ�'1$�
Ć���đďĝčĎĚďđ�'1$�
ć���đďĝčĎĚďđ�51$�

ñđďÿćĈē��

è���òĄ�ĆĒÿęĈĕĈ�Ĕĕđ�ĕĈĕĒÿćČĝ�ĔĄē��ĀďĄ��Ēđē�ĀďĄ�� ĕĄ��ĈĒČĈĘĝ�ĈďĄ�ĕĊē�÷ĕāĎĊē� î�čĄČ��ćĂ�ĎĄ�Ĕĕđ�
čĄċĀďĄ�Ą�¬�ĄĖĕÿ��ĕđ�ĄďĕĂĔĕđČĘđ�Ą�ĝ�ĕĄ��ĈĒČĈĘĝ�ĈďĄ�ĕĊē�÷ĕāĎĊē�îî��ğĔĕĈ�ďĄ�ćĊ�ČđĖĒĆĈĂĕĄČ��ĂĄ�
ĔĚĔĕā�ĔĖĔĘĀĕČĔĊ�

î îî
Ą���ĈĕĄėĄĔČčĝ�ĘĒĚ�ĝĔĚ�Ą ���Ą�đćČÿĕĄĐĊ
ą��Ė�đĘĒĈĚĕČčÿ�ĄĈĒĝąČđČ��ČčĒđđĒĆĄďČĔ�đĂ ���ĚĒĂ�ĄďĔĊ
Ć��P51$ ����đĎĖĔĄčĘĄĒĂĕĊē�Ą�ĝ�ėĞčĊ
ć��čĎĈČĔĕā�čĄĎĎČĀĒĆĈČĄ ���čĈďĕĒđ�ĈĒĂćČđ
Ĉ��ÿĆĄĒ ���ĈčċĈĕČčā�ėÿĔĊ�Ąďÿ�ĕĖĐĊē

���đĐĖĆĝďđ
���Ė�đčČďĊĕāē

ñđďÿćĈē���
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íêñç��đ

ç���òĄ�ĐĄďĄĆĒÿęĈĕĈ�Ĕĕđ�ĕĈĕĒÿćČĝ�ĔĄē�ĕČē��ĒđĕÿĔĈČē��ĄėđĞ�ĔĖ��ĎĊĒğĔĈĕĈ�ĕĄ�čĈďÿ��Ĉ�ĕČē�ĔĚĔĕĀē�
ĎĀĐĈČē�

����ì� ČďĔđĖĎĂďĊ� ĈĂďĄČ� �ĂĄ� đĒ�ĝďĊ� �đĖ� Ą�đĕĈĎĈĂĕĄČ� Ą�ĝ� ��� ����������������������������� čĄČ� �ĄĒÿĆĈĕĄČ�
Ą�ĝ�ĈČćČčÿ�čĞĕĕĄĒĄ�ĕđĖ��������������������������������ì�đĒ�ĝďĊ�ĄĖĕā�ĒĖċ�ĂĉĈČ�ĕđ��ĈĕĄąđĎČĔ�ĝ�ĕĚď��
�����������������������������čĄČ�ĈČćČčĝĕĈĒĄ�ĕđ��đĔđĔĕĝ�ĕĊē�ĆĎĖčĝĉĊē�Ĕĕđ�������������������������������

����øđ��ĒĝćĒđ�đ�P51$��ĈĕĄĕĒĀ�ĈĕĄČ�ĔĈ�P51$��Ĉ�ĕĊ�ćČĄćČčĄĔĂĄ�ĕĊē��������������������������������čĄĕÿ�
ĕĊď�đ�đĂĄ�ĕĄ������������������������������čĝąđďĕĄČ�Ą�ĝ��ČčĒÿ�ĒČąđďđĖčĎĈđ�ĒĚĕĈěďČčÿ�ĔĚ�ĄĕĂćČĄ�čĄČ�
Ą�đ�ĄčĒĞďđďĕĄČ�

ñđďÿćĈē��
è���òĄ�Ą�ĄďĕāĔĈĕĈ�ĔĕČē�ĕĒĈČē�ĈĒĚĕāĔĈČē��đĖ�ĄčđĎđĖċđĞď�

����õđČĄ�đĒĆĄďĂćČĄ�ĕđĖ�ĈĖčĄĒĖĚĕČčđĞ�čĖĕĕÿĒđĖ�ĘĄĒĄčĕĊĒĂĉđďĕĄČ�Ěē�Ċ�ČĄĖĕĝďđ�Ą�čĄČ�ĆČĄĕĂ�
ñđďÿćĈē��

����øČ�ĈĂďĄČ�ĕđ�ďđĖčĎĈĝĔĚ�Ą�
ñđďÿćĈē��

����øČ�ĈĂďĄČ�ĕđ��đĎĞĔĚ�Ą�
ñđďÿćĈē��

íêñç��đ

ç�������øČ�ĈĂďĄČ�ĕĄ��đďđčĎĚďČčÿ�ĄďĕČĔğ�ĄĕĄ�
ñđďÿćĈē��

���õğē�ĎĈČĕđĖĒĆđĞď�ĕĄ��đďđčĎĚďČčÿ�ĄďĕČĔğ�ĄĕĄ�Ěē�ċĈĒĄ�ĈĖĕČčÿ��ĀĔĄ�
ñđďÿćĈē��

è��òĄ��ĈĒČĆĒÿęĈĕĈ�Ą�ĝ��ĂĄ��Āċđćđ��ĈĕĄėđĒÿē�ĆđďČćĂĚď
���ĔĈ�ėĖĕÿ�
���ĔĈ�ĉğĄ�

ñđďÿćĈē���

íêñç��đ

�ĂďĈĕĄČ�ĕ�ā�Ą�ćČ�Ďāē�ĀĎČčĄē�ĕđĖ�'1$�

$7*�&*$�&&7�7&$�&*$�&77�7$$� ĄĎĖĔĂćĄ�î
�Č�Č�Č���Č�Č�Č���Č�Č�Č���Č�Č�Č���Č�Č�Č���Č�Č�Č��Č�Č�Č
7$&�*&7�**$�$*7�*&7�*$$�$77� ĄĎĖĔĂćĄ�îî

Ą���õđČĄ�Ą�ĝ�ĕČē�ćĞđ�ĄĎĖĔĂćĈē�ĀĘĈČ��ĒđĔĄďĄĕđĎČĔ�ĝ��Üĺ�Ü�čĄČ��đČĄ��Üĺ�Ü��õđČĄ�Ą�ĝ�ĕČē�ćĞđ�
ĄĎĖĔĂćĈē�ĈĂďĄČ�Ċ��ĈĕĄĆĒĄėĝ�ĈďĊ�čĄČ�ĆČĄĕĂ�

ñđďÿćĈē��
ą���õđČđ�ĈĂďĄČ�ĕđ�P51$��đĖ�ċĄ��ĒđčĞęĈČ�Ą�ĝ�ĕĊ��ĈĕĄĆĒĄėĝ�ĈďĊ�ĄĎĖĔĂćĄ�

ñđďÿćĈē��
Ć���øđ�P51$��đĖ��ĒđčĞ�ĕĈČ�Ą�ĝ�ĕĊ�ĔĖĆčĈčĒČ�ĀďĊ��ĈĕĄĆĒĄėĝ�ĈďĊ�ĄĎĖĔĂćĄ�ćĈď�ĖėĂĔĕĄĕĄČ�
ćČĄćČčĄĔĂĄ�ĚĒĂ�ĄďĔĊē��òĄ�ĆĒÿęĈĕĈ�Ĕĕđ�ĕĈĕĒÿćČĝ�ĔĄē�ĕĄ�W51$��đĖ�ċĄ��ÿĒđĖď��ĀĒđē�
ĔĕĊ��ĈĕÿėĒĄĔĊ�

ñđďÿćĈē��
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íêñç��R�

ç��ôČ�ĔĚĔĕĀē�Ą�ĄďĕāĔĈČē�ĈĂďĄČ��
���ą
���Ą

÷Ċ�ĈĂĚĔĊ���ôČ� ćĞđ� ĄćĈĎėĀē� ĘĒĚ�ĄĕĂćĈē� ĈďĚ�ĀďĈē� Ĕĕđ� čĈďĕĒđ�ĈĒĂćČđ� ĔĖĆčĒđĕđĞď�
ĀďĄ�ĘĒĚ�ĝĔĚ�Ą�Ą�ĝ�ĕĊ�ėÿĔĊ�*��ĕđĖ�čĖĕĕĄĒČčđĞ�čĞčĎđĖ���Ĉĕÿ�ĕĊď�đĎđ�
čĎāĒĚĔĊ�ĕĊē�ĄďĕČĆĒĄėāē�ĕđĖ�'1$�čĄČ��ĀĘĒČ�ĕĊ��ĈĕÿėĄĔĊ�ĕĊē��ĂĕĚĔĊē���
øđ��ĈĕĄėĄĔČčĝ�ĘĒĚ�ĝĔĚ�Ą�ĈĂďĄČ�ĕđ�ĘĒĚ�ĝĔĚ�Ą��Ĉ�ĄĖĕā�ĕĊ��đĒėā���đĖ�
Ĉ�ėĄďĂĉĈČ�ĝ�Ěē�čĄČ�ĕđ��ĀĆČĔĕđ�ąĄċ�ĝ�ĔĖĔ�ĈĂĒĚĔĊē�ĕĊē�ĘĒĚ�ĄĕĂďĊē�Ą�ĝ�
đ�đČĄćā�đĕĈ�ÿĎĎĊ�ėÿĔĊ�ĕđĖ�čĖĕĕĄĒČčđĞ�čĞčĎđĖ�

���ą
è��Ą���
ą���
Ć������ĝďđ�ĔĕĄ�ĈĖčĄĒĖĚĕČčÿ�čĞĕĕĄĒĄ�
ć������ñĂĄ�Ą�ĝ�ĕČē�ĕĀĔĔĈĒČē�ėÿĔĈČē��ĂĄē�čĎĈČĔĕāē�čĄĎĎČĀĒĆĈČĄē��ČčĒđđĒĆĄďČĔ�đĞ�ĈĂďĄČ�čĄČ�

Ċ�ĈčċĈĕČčā�ėÿĔĊ��êčċĈĕČčā�ėÿĔĊ�Ė�ÿĒĘĈČ�čĄČ�ĔĕĊď�ĔĖďĈĘā�čĄĎĎČĀĒĆĈČĄ��ČčĒđđĒĆĄďČ�
Ĕ�ğď��

Ĉ���

íêñç��đ

ç�������ì�ČďĔđĖĎĂďĊ�ĈĂďĄČ��ĂĄ�đĒ�ĝďĊ��đĖ�Ą�đĕĈĎĈĂĕĄČ�Ą�ĝ����Ą�ČďđĐĀĄ�čĄČ��ĄĒÿĆĈĕĄČ�Ą�ĝ�ĈČćČčÿ�
čĞĕĕĄĒĄ�ĕđĖ��ĄĆčĒĀĄĕđē��ì�đĒ�ĝďĊ�ĄĖĕā�ĒĖċ�ĂĉĈČ�ĕđ��ĈĕĄąđĎČĔ�ĝ�ĕĚď�ĖćĄĕĄďċĒÿčĚď�
čĄČ�ĈČćČčĝĕĈĒĄ�ĕđ��đĔđĔĕĝ�ĕĊē�ĆĎĖčĝĉĊē�Ĕĕđ�ĄĂ�Ą�

����øđ��ĒĝćĒđ�đ�P51$��ĈĕĄĕĒĀ�ĈĕĄČ�ĔĈ�P51$��Ĉ�ĕĊ�ćČĄćČčĄĔĂĄ�ĕĊē�ĚĒĂ�ĄďĔĊē��čĄĕÿ�ĕĊď�
đ�đĂĄ�ĕĄ�ĈĔğďČĄ�čĝąđďĕĄČ�Ą�ĝ��ČčĒÿ�ĒČąđďđĖčĎĈđ�ĒĚĕĈěďČčÿ�ĔĚ�ĄĕĂćČĄ�čĄČ�Ą�đ�ĄčĒĞ�
ďđďĕĄČ�

è�������øĄ� �ČĕđĘĝďćĒČĄ� �Ą�ĄďĕđĞďĕĄČ� ĔĈ� ĝĎĄ� ĕĄ� ĈĖčĄĒĖĚĕČčÿ� čĞĕĕĄĒĄ�� čĄČ� đČ� ĘĎĚĒđ�ĎÿĔĕĈē�
�Ą�ĄďĕđĞďĕĄČ��ĝďđ�ĔĕĄ�čĞĕĕĄĒĄ�ĕĚď�ėĖĕğď��đĖ�ėĚĕđĔĖďċĀĕđĖď��ĀĘđĖď�ĆĈďĈĕČčĝ�ĖĎČčĝ��
�đĖ�ĈĂďĄČ�ćĂčĎĚďđ�čĖčĎČčĝ�'1$��øR�ĆĈďĈĕČčĝ�ĖĎČčĝ�ĕĚď�đĒĆĄďČćĂĚď�ĄĖĕğď�čĚćČčđ�đČĈĂ��Č�
čĒĝ�ĄĒČċ�ĝ��ĒĚĕĈěďğď�čĄČ��ĈĒČĀĘĈČ��ĎĊĒđėđĒĂĈē�ĔĘĈĕČčÿ��Ĉ�ĕČē�ĎĈČĕđĖĒĆĂĈē�ĕđĖē��ćĊĎĄ�
ćā�ĕĊď�đĐĈČćĚĕČčā�ėĚĔėđĒĖĎĂĚĔĊ�ĔĕĄ��ČĕđĘĝďćĒČĄ�čĄČ�ĕĊ�ėĚĕđĔĞďċĈĔĊ�ĔĕđĖē�ĘĎĚĒđ�
�ĎÿĔĕĈē��ôČ��ĈĒČĔĔĝĕĈĒĈē�ĝ�Ěē��ĒĚĕĈæďĈē��đĖ�ĈĂďĄČ�Ą�ĄĒĄĂĕĊĕĈē�ĆČĄ�ĕĊ�ĎĈČĕđĖĒĆĂĄ�ĕĚď�
đĒĆĄďČćĂĚď�ĄĖĕğď��čĚćČčđ�đČđĞďĕĄČ�Ą�ĝ�ĆđďĂćČĄ��đĖ�ąĒĂĔčđďĕĄČ�Ĕĕđ�'1$�ĕđĖ��ĖĒāďĄ��éČ¬�
ĄĖĕĝ�čĄČ�ĕĄ�đĒĆĄďĂćČĄ�ĄĖĕÿ�ĘĄĒĄčĕĊĒĂĉđďĕĄČ�Ěē�Ċ�ČĄĖĕĝďđ�Ą��

�����øđ�ĔĖďđĎČčĝ�'1$��đĖ�Ė�ÿĒĘĈČ�ĔĈ�ĀďĄ�ĈĖčĄĒĖĚĕČčĝ�čĞĕĕĄĒđ�ćĈď�ĈĂďĄČ�ĀďĄ�ĈďČĄĂđ��ĝĒČđ�
ĄĎĎÿ�Ą�đĕĈĎĈĂĕĄČ�Ą�ĝ��đĎĎÿ�ĆĒĄ��Ččÿ��ĝĒČĄ��øĄ��ĝĒČĄ� ĕđĖ�'1$��ĄčĈĕÿĒđďĕĄČ��Ĉ� ĕĊ�
ąđāċĈČĄ��ĒĚĕĈěďğď� čĄČ�ĔĘĊ�ĄĕĂĉđĖď� ĕĄ� ČďĂćČĄ� ĘĒĚ�ĄĕĂďĊē��÷ĕđ�ĊĎĈčĕĒđďČčĝ��ČčĒđĔčĝ�
�Čđ��ĞĔĕĈĒĄ�Ą�ĝ�ĈČćČčā�Ĉ�ĈĐĈĒĆĄĔĂĄ�ĕĄ�ČďĂćČĄ�ĘĒĚ�ĄĕĂďĊē��đČÿĉđĖď�ĔĄď�čđ��đĎĝĆČĄ�Ą�ĝ�
ĘÿďĕĒĈē��ïÿċĈ� ©ĘÿďĕĒĄª�Ą�đĕĈĎĈĂ� ĀďĄ� ďđĖčĎĈĝĔĚ�Ą���đĖ�Ą�đĕĈĎĈĂ� ĕĊ�ąĄĔČčā��đďÿćĄ�
đĒĆÿďĚĔĊē�ĕĊē�ĘĒĚ�ĄĕĂďĊē��øđ�ďđĖčĎĈĝĔĚ�Ą�Ą�đĕĈĎĈĂĕĄČ�Ą�ĝ�'1$��āčđĖē�����ĉĈĖĆğď�
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ąÿĔĈĚď�čĄČ�Ą�ĝ�ĀďĄ�đčĕĄ�ĈĒĀē��đčĕğ��ĝĒČĄ���ĒĚĕĈěďğď�čĄČ�đďđ�ÿĉđďĕĄČ�ČĔĕĝďĈē��øđ�'1$�
ĕĖĎĂĆĈĕĄČ�ĆĞĒĚ�Ą�ĝ�ĕđ�đčĕĄ�ĈĒĀē�ĕĚď�ČĔĕĝďĚď��øĄ�ďđĖčĎĈđĔğ�ĄĕĄ��ĄďĄćČ�ĎğďđďĕĄČ��Ĉ�
ĒČĔĔĝĕĈĒđ��Ĉ�ĕĊ�ąđāċĈČĄ�ÿĎĎĚď��ĒĚĕĈěďğď��Ĉ�Ą�đĕĀĎĈĔ�Ą�ĕđ�'1$�ďĄ��ĄčĈĕÿĒĈĕĄČ�ĔĈ�
�ĈĆĄĎĞĕĈĒđ�ąĄċ�ĝ�ğĔĕĈ�ďĄ�ĔĘĊ�ĄĕĂĔđĖď�ĕĈĎČčÿ�ĕĄ�ČďĂćČĄ�ĘĒĚ�ĄĕĂďĊē�

�����ì��ĈĕÿėĒĄĔĊ�ĕđĖ�P51$��ćĊĎĄćā�Ċ�ĄďĕČĔĕđĂĘČĔĊ�ĕĚď�čĚćČčđďĂĚď�ĔĈ�Ą�ČďđĐĀĄ�čĄČ�Ċ�ćČĄćđ�
ĘČčā�ĔĞďćĈĔĊ�ĕĚď�Ą�ČďđĐĀĚď�ĔĈ��đĎĖ�Ĉ�ĕČćČčā�ĄĎĖĔĂćĄ���ĒĄĆ�Ąĕđ�đČĈĂĕĄČ�ĔĕĄ�ĒČąđĔğ�
�ĄĕĄ��Ĉ�ĕĊ�ąđāċĈČĄ�ĕĚď�W51$�čĄČ�ĕĊ�ĔĖ��ĈĕđĘā�ĄĒčĈĕğď��ĒĚĕĈěďğď�čĄČ�ĈďĀĒĆĈČĄē�
àďĄ� Ą�ĝ� ĕĄ� ĔĕÿćČĄ� ĕĊē� ĒĞċ�ČĔĊē� ĕĊē� ĀčėĒĄĔĊē� ĕĊē� ĆĈďĈĕČčāē� �ĎĊĒđėđĒĂĄē� ĔĈ� Ĉ�Ă�
�Ĉćđ��ĈĕÿėĒĄĔĊē��ĈĂďĄČ�ĝĕČ��đĎĎÿ�ĒČąđĔğ�ĄĕĄ���đĒđĞď�ďĄ��ĈĕĄėĒÿĉđĖď�ĕĄĖĕĝĘĒđďĄ�
ĀďĄ�P51$��ĕđ�čĄċĀďĄ�ĔĈ�ćČĄėđĒĈĕČčĝ�ĔĊ�ĈĂđ�čĄĕÿ��āčđē�ĕđĖ��đĒĂđĖ��ç�ĀĔĚē��ĝĎČē�ĕđ�
ĒČąĝĔĚ�Ą�ĀĘĈČ��ĈĕĄėĒÿĔĈČ�ĕĄ��ĒğĕĄ�čĚćČčĝďČĄ��Ċ�ċĀĔĊ�ĀďĄĒĐĊē�ĕđĖ�P51$�ĈĂďĄČ�ĈĎĈĞ�
ċĈĒĊ�ĆČĄ�ĕĊď��ĒĝĔćĈĔĊ�Ĉďĝē�ÿĎĎđĖ�ĒČąđĔğ�Ąĕđē��øđ�ĔĞ��ĎĈĆ�Ą�ĕĚď�ĒČąđĔĚ�ÿĕĚď��Ĉ�
ĕđ�P51$�đďđ�ÿĉĈĕĄČ��đĎĞĔĚ�Ą��àĕĔČ��Ċ��ĒĚĕĈěďđĔĞďċĈĔĊ�ĈĂďĄČ��ĂĄ��đČčđďđ�Ččā�ćČĄćČ�
čĄĔĂĄ���àďĄ�čĞĕĕĄĒđ���đĒĈĂ�ďĄ��ĄĒĄĆÿĆĈČ��ĈĆÿĎĄ��đĔÿ��ČĄē��ĒĚĕĈæďĊē�Ą�ĝ�ĀďĄ�ā�Ą�ĝ�
ćĞđ�ĄďĕĂĆĒĄėĄ�Ĉďĝē�ĆđďČćĂđĖ�

íêñç��đ

ç�������øĄ� ĄďĕČĔğ�ĄĕĄ� ĈĂďĄČ� �ĒĚĕĈěďČčÿ� �ĝĒČĄ�� �đĖ� �ĄĒÿĆđďĕĄČ� Ą�ĝ� ĕĄ� è�ĎĈ�ėđčĞĕĕĄĒĄ� ĕđĖ�
ĄďđĔđ�đČĊĕČčđĞ��Ąē�ĔĖĔĕā�Ąĕđē��ĝĕĄď�ĀďĄ�ĄďĕČĆĝďđ���ĄċđĆĝďđē��ČčĒđđĒĆĄďČĔ�ĝē��Čĝē�
ā�ĐĀďđ�ĖĎČčĝ���ĒđĔąÿĎĎĈČ�ĕđď�đĒĆĄďČĔ�ĝ��øĄ�ĄďĕČĔğ�ĄĕĄ�ĄďĕČćĒđĞď��Ĉ�ĕđ�ĄďĕČĆĝďđ�čĄČ�
ĕđ�ĈĐđĖćĈĕĈĒğďđĖď�
ô�đĒĆĄďČĔ�ĝē��Ąē�ĈĂďĄČ�ČčĄďĝē�ďĄ��ĄĒÿĆĈČ�ĄďĕČĔğ�ĄĕĄ�ĈďĄďĕĂđď�čÿċĈ�ĐĀďđĖ�ĄďĕČĆĝďđĖ��
÷ĕĊď� �ĒĄĆ�ĄĕČčĝĕĊĕĄ�� ĀďĄ� ĄďĕĂĔĚ�Ą� ĄďĄĆďĚĒĂĉĈČ� �ĝďđ� �ĂĄ� �ĈĒČđĘā� ĕđĖ� ĄďĕČĆĝďđĖ�� Ċ�
đ�đĂĄ�đďđ�ÿĉĈĕĄČ�ĄďĕČĆđďČčĝē�čĄċđĒČĔĕāē��àďĄ��ĈĆÿĎđ�ĄďĕČĆĝďđ����Ę��ĀďĄē��ČčĒđđĒĆĄďČ�
Ĕ�ĝē��ĀĘĈČ��đĎĎđĞē�ĄďĕČĆđďČčđĞē�čĄċđĒČĔĕĀē�ĆČ¬�ĄĖĕĝ��ĄĒÿĆđďĕĄČ��đĎĎÿ�ĈĂćĊ�ĄďĕČĔĚ�ÿ�
ĕĚď�ĈďĄďĕĂđď�ĕđĖ��
ïÿċĈ�ĈĂćđē�ĄďĕČĔğ�Ąĕđē��đĖ�ĄďĄĆďĚĒĂĉĈČ�ĀďĄ�ĄďĕČĆđďČčĝ�čĄċđĒČĔĕā��ĄĒÿĆĈĕĄČ�Ą�ĝ��ĂĄ�
đ�ÿćĄ�ĝ�đČĚď�è�ĎĈ�ėđčĖĕĕÿĒĚď���đĖ�Ą�đĕĈĎđĞď�ĀďĄ�čĎğďđ��øĄ�ĄďĕČĔğ�ĄĕĄ��đĖ��ĄĒÿ�
ĆđďĕĄČ�Ą�ĝ�ĀďĄď�čĎğďđ�è�ĎĈ�ėđčĖĕĕÿĒĚď�đďđ�ÿĉđďĕĄČ��đďđčĎĚďČčÿ�

����øĄ�ĄďĕČĔğ�ĄĕĄ���đĒđĞď�ďĄ�ĘĒĊĔČ�đ�đČĊċđĞď�Ěē�ċĈĒĄ�ĈĖĕČčÿ��ì��Čđ�ĈďćČĄėĀĒđĖĔĄ�ĈėĄĒ�
�đĆā�ĕđĖē�ĄėđĒÿ�ĕĊ�ċĈĒĄ�ĈĂĄ�ĕđĖ�čĄĒčĂďđĖ��øĄ�čĄĒčČďČčÿ�čĞĕĕĄĒĄ�ĀĘđĖď�ĔĕĊď�ĈĐĚĕĈĒČčā�
Ĉ�ČėÿďĈČÿ�ĕđĖē��ĈĆÿĎĊ��đČčČĎĂĄ�ĄďĕČĆĝďĚď��đĖ�ćĈď�Ė�ÿĒĘđĖď�ĔĕĄ�ėĖĔČđĎđĆČčÿ�čĞĕĕĄĒĄ�
ĕđĖ�đĒĆĄďČĔ�đĞ��čĄČ�đďđ�ÿĉđďĕĄČ�čĄĒčČďČčÿ�ĄďĕČĆĝďĄ��àĕĔČ���đĒđĞď�ďĄ�čĄĕĄĔčĈĖĄĔĕđĞď�
�đďđčĎĚďČčÿ�ĄďĕČĔğ�ĄĕĄ� ĈďĄďĕĂđď�ĄĖĕğď� ĕĚď�ĄďĕČĆĝďĚď�� øĄ��đďđčĎĚďČčÿ�ĄďĕČĔğ�ĄĕĄ�
ĈĂďĄČ��đĎĞ�ĈČćČčÿ��ĝďđ�ĆČĄ� ĕĄ�čĄĒčČďČčÿ�čĞĕĕĄĒĄ�čĄČ���đĒđĞď�ďĄ� �ĆĂďđĖď��ĈĕĄėđĒĈĂē��
ČĔĘĖĒğď�ĄďĕČčĄĒčČďČčğď�ėĄĒ�ÿčĚď��ãĕĄď�ĈČĔĄĘċđĞď�Ĕĕđď�đĒĆĄďČĔ�ĝ��ąĒĂĔčđĖď�čĄČ��Ēđ�
ĔąÿĎĎđĖď�ĕđĖē�čĄĒčČďČčđĞē�ĔĕĝĘđĖē��øĄ�ĄďĕČčĄĒčČďČčÿ�ėÿĒ�ĄčĄ���đĖ�ĈĂďĄČ�ĔĖďćĈćĈ�ĀďĄ�
�Ĉ�ĕĄ�ĄďĕČĔğ�ĄĕĄ��ćĒđĖď�čĄĕĈĖċĈĂĄď�ĔĕĄ�čĄĒčČďČčÿ�čĞĕĕĄĒĄ�čĄČ�ĕĄ�čĄĕĄĔĕĒĀėđĖď��ê�Č�
ĕĒĀ�đĖď�ĀĕĔČ�ĕĊ�ċĈĒĄ�ĈĂĄ��Ĉ�Ą�đėĖĆā�ĕĊē�ĘĈČĒđĖĒĆČčāē�Ĉ�Ā�ąĄĔĊē�čĄČ�ĕĚď�ćĖĔÿĒĈĔĕĚď�
Ĉ�Č�ĕğĔĈĚď�ĕĊē�ĘĊ�ĈČđċĈĒĄ�ĈĂĄē�

è�������7R�ąĄčĕāĒČđ�$JUREDFWHULXP�WXPHIDFLHQV��ĕđ�đ�đĂđ�ĉĈČ�Ĕĕđ�ĀćĄėđē��ćČĄċĀĕĈČ�ĕĊ�ėĖĔČčā�ČčĄ�
ďĝĕĊĕĄ�ďĄ��đĎĞďĈČ�ėĖĕČčÿ�čĞĕĕĄĒĄ��ĈĕĄėĀĒđďĕĄē�ĔĈ�ĄĖĕÿ�ĀďĄ��ĎĄĔ�ĂćČđ��đĖ�đďđ�ÿĉĈĕĄČ�
7L�� �WXPRU�LQGXFLQJ�IDFWRU���øđ��ĎĄĔ�ĂćČđ�7L�ĈďĔĚ�ĄĕğďĈĕĄČ�Ĕĕđ�ĆĈďĈĕČčĝ�ĖĎČčĝ�ĕĚď�ėĖĕČ�
čğď�čĖĕĕÿĒĚď��čĄČ�ćĊ�ČđĖĒĆĈĂ�ĈĐđĆčğ�ĄĕĄ��ĝĆčđĖē��Ĕĕđ�Ĕğ�Ą�ĕĚď�ėĖĕğď��ôČ�ĈĒĈĖďĊĕĀē�
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ĄėđĞ�Ą�đ�ĝďĚĔĄď�ĕđ��ĎĄĔ�ĂćČđ�Ą�ĝ�ĕđ�ąĄčĕāĒČđ��čĄĕĝĒċĚĔĄď�ďĄ�Ą�ĈďĈĒĆđ�đČāĔđĖď�ĕĄ�
ĆđďĂćČĄ��đĖ�ćĊ�ČđĖĒĆđĞď�ĕđĖē�ĝĆčđĖē�ĕđ�đċĈĕğďĕĄē�Ĕĕđ��ĎĄĔ�ĂćČđ�ĕđ�ĆđďĂćČđ��đĖ�ċĄ�
�ĒđĔćğĔĈČ�Ĕĕđ�ėĖĕĝ��ČĄ�Ĉ�ČċĖ�Ċĕā�ČćČĝĕĊĕĄ��øđ�ĄďĄĔĖďćĖĄĔ�Āďđ��ĎĄĔ�ĂćČđ�ĈČĔÿĆĈĕĄČ�
ĔĈ�ėĖĕČčÿ�čĞĕĕĄĒĄ��đĖ�ĄďĄ�ĕĞĔĔđďĕĄČ�ĔĈ�ĈČćČčĀē�čĄĎĎČĀĒĆĈČĈē�Ĕĕđ�ĈĒĆĄĔĕāĒČđ��øĄ�ĕĒđ�
�đ�đČĊ�ĀďĄ�ĄĖĕÿ�ėĖĕČčÿ�čĞĕĕĄĒĄ�ĕĈĎČčÿ�ćĂďđĖď�ĀďĄ�ďĀđ�ėĖĕČčĝ�đĒĆĄďČĔ�ĝ���đĖ��ĈĒČĀĘĈČ�
čĄČ�ĈčėĒÿĉĈČ�ĕđ�ĐĀďđ�ĆđďĂćČđ��øĄ�ćČĄĆđďČćČĄčÿ�ėĖĕÿ��đĖ�ćĊ�ČđĖĒĆđĞďĕĄČ�ĀĘđĖď�ĕĊď�ČčĄďĝ�
ĕĊĕĄ�ďĄ��ĈĕĄąČąÿĉđĖď�ĕČē�ďĀĈē�ČćČĝĕĊĕĈē�ĔĕđĖē�Ą�đĆĝďđĖē�ĕđĖē�

����ù�ÿĒĘđĖď�ĄĒčĈĕĀē��ĀċđćđČ��đČ�đ�đĂĈē���đĒđĞď�ďĄ�ĘĒĊĔČ�đ�đČĊċđĞď�ĆČĄ�ĕĊď�ĈĂĔđćđ�ĕđĖ�
�ĐĀďđĖ��'1$�ĔĕĄ�čĞĕĕĄĒĄ�Ĉďĝē�ĉğđĖ��ì�ĔĊ�ĄďĕČčĝĕĈĒĊ�Ą�ĝ�ĄĖĕĀē�ĈĂďĄČ�Ċ��ČčĒđĀĆĘĖ�
ĔĊ��÷ĕĊ��Āċđćđ�ĄĖĕā�ĘĒĊĔČ�đ�đČđĞďĕĄČ�ĚÿĒČĄ�ĕđĖ�ĉğđĖ��đĖ�ĀĘđĖď�ĆđďČ�đ�đČĊċĈĂ�Ĕĕđ�
ĈĒĆĄĔĕāĒČđ��÷Ĉ�ĄĖĕÿ�ĆĂďĈĕĄČ�ĈČĔĄĆĚĆā�ĐĀďđĖ�'1$��Ĉ�ĈČćČčā��ČčĒđąĈĎĝďĄ��øđ�ĐĀďđ�ĆĈ�
ďĈĕČčĝ�ĖĎČčĝ�ĈďĔĚ�ĄĕğďĈĕĄČ�ĔĖďāċĚē�ĔĈ�čÿ�đČđ�Ą�ĝ�ĕĄ�ĘĒĚ�đĔğ�ĄĕĄ�ĕđĖ��ĖĒāďĄ�ĕđĖ�
ĉĖĆĚĕđĞ��øđ�ĉĖĆĚĕĝ�ĕđ�đċĈĕĈĂĕĄČ�ĔĕĊ�ĔĖďĀĘĈČĄ�ĔĕĊ��āĕĒĄ�ĕĊē��ċĈĕāē���ĊĕĀĒĄē��Ĉďĝē�
ĉğđĖ�Ĕĕđ�đ�đĂđ�ċĄ�ĄďĄ�ĕĖĘċĈĂ�ĕđ�Ā�ąĒĖđ��ì��ČčĒđĀĆĘĖĔĊ�Ą�đĕĈĎĈĂ�ĕĊ��đďĄćČčā��Āċđćđ�
ćĊ�ČđĖĒĆĂĄē�ćČĄĆđďČćČĄčğď�ĄĆĈĎÿćĚď���ĒđąÿĕĚď��ĘđĂĒĚď�čĄČ�ĄČĆğď�

�
íêñç��đ

Ą���
�Ü����$7*�&*$�&&7�7&$�&*$�&77�7$$�����Ü� ĄĎĖĔĂćĄ�î

�Ü����7$&�*&7�**$�$*7�*&7�*$$�$77����
�Ü� ĄĎĖĔĂćĄ�îî

ì�ĀčėĒĄĔĊ�ĕĊē�ĆĈďĈĕČčāē��ĎĊĒđėđĒĂĄē��đĖ�ąĒĂĔčĈĕĄČ�Ĕĕđ�'1$��ĈĒČĎĄ�ąÿďĈČ�ĕČē�ćČĄ�
ćČčĄĔĂĈē�ĕĊē��ĈĕĄĆĒĄėāē�čĄČ�ĕĊē��ĈĕÿėĒĄĔĊē��ñĈ�ĕĊ��ĈĕĄĆĒĄėā��đČ��ĎĊĒđėđĒĂĈē��đĖ�
ąĒĂĔčđďĕĄČ�ĔĕĄ�ĆđďĂćČĄ��ĈĕĄėĀĒđďĕĄČ�Ĕĕđ�51$��Ĉ�ąÿĔĊ�ĕđď�čĄďĝďĄ�ĕĊē�ĔĖ��ĎĊĒĚ�ĄĕČ�
čĝĕĊĕĄē�čĄČ��Ĉ�ĕĊ��ĈĕÿėĒĄĔĊ�ĕĚď�ďđĖčĎĈđĕČćČčğď�ąÿĔĈĚď�đ�ĝĕĈ�ĔĘĊ�ĄĕĂĉĈĕĄČ�ĀďĄ��ĝĒČđ�
51$��đĖ�Ą�đĕĈĎĈĂ�ĕđ�čĎĚďČčĝ�ĄďĕĂĆĒĄėđ�ĕĊē�ĆĈďĈĕČčāē��ĎĊĒđėđĒĂĄē�ĕđĖ�ĆđďČćĂđĖ��êÿď�
ĕđ� ĆđďĂćČđ� čĚćČčđ�đČĈĂ� ĆČĄ� čÿ�đČđ� �Ĉ�ĕĂćČđ� ĕđ� �ĝĒČđ� ĄĖĕĝ�51$�đďđ�ÿĉĈĕĄČ�P51$� čĄČ�
ĖėĂĔĕĄĕĄČ�Ĉ�Č�ĎĀđď�čĄČ�ĕĊ�ćČĄćČčĄĔĂĄ�ĕĊē��ĈĕÿėĒĄĔĊē�čĄĕÿ�ĕĊď�đ�đĂĄ��ĒĄĆ�Ąĕđ�đČĈĂĕĄČ��
�Ĉ�ąÿĔĊ�ĕđ�ĆĈďĈĕČčĝ�čğćČčĄ�ĄďĕČĔĕđĂĘĊĔĊ�ĕĚď�ĕĒČ�ĎĈĕğď�ĕĚď�ďđĖčĎĈđĕČćĂĚď��čĚćČčđďĂĚď��
ĕđĖ�P51$�ĔĈ�Ą�ČďđĐĀĄ�čĄČ�ćČĄćđĘČčā�ĔĞćĈĔĊ�ĕĚď�Ą�ČďđĐĀĚď�ĔĈ��Ĉ�ĕČćČčā�ĄĎĖĔĂćĄ��ĔĕĄ�
ĒČąđĔğ�ĄĕĄ�ĕđĖ�čĖĕĕÿĒđĖ��ô�ĆĈďĈĕČčĝē�čğćČčĄē�ĈĂďĄČ�čğćČčĄē�ĕĒČ�ĎĀĕĄē�ĔĖďĈĘāē���Ċ�
Ĉ�ČčĄĎĖ�ĕĝ�Ĉďđē�čĄČ�ćČĄċĀĕĈČ�čĚćČčĝďČđ�ĀďĄĒĐĊē���Ü$8*�Ü��čĄČ�čĚćČčĝďČĄ�ĎāĐĊē���Ü8*$

�Ü�ā�

�Ü8$*
�Ü�ā��Ü8$$

�Ü���øđ�ĕ�ā�Ą�ĕđĖ�P51$��đĖ��ĈĕĄėĒÿĉĈĕĄČ�ĔĕĄ�ĒČąđĔğ�ĄĕĄ�ĐĈčČďÿĈČ�Ą�ĝ�
ĕđ�čĚćČčĝďČđ�ĀďĄĒĐĊē�čĄČ�ĕĈĎĈČğďĈČ�ĔĕĊď�Ą�ĀĔĚē��ĒđĊĆđĞ�ĈďĊ�ĕĒČ�ĎĀĕĄ�ďđĖčĎĈđĕČćĂĚď�
Ą�ĝ�ĕđ�čĚćČčĝďČđ�ĎāĐĊē�
õĄĒĄĕĊĒğďĕĄē�ĕČē�ćđċĈĂĔĈē�ĄĎĖĔĂćĈē�ąĎĀ�đĖ�Ĉ�ĝĕČ�Ė�ÿĒĘĈČ��ČĄ�ĕĒČ�ĎĀĕĄ��Ü$7*�Ü��čĚćČ�
čĝďČđ�ĀďĄĒĐĊē�ĕĊē��ĈĕÿėĒĄĔĊē��ĔĕĊď��ÿďĚ�ĄĎĖĔĂćĄ��ćČĄąÿĉđďĕÿē�ĕĊď�Ą�ĝ�ĕĄ�ĄĒČĔĕĈĒÿ�
�Ēđē�ĕĄ�ćĈĐČÿ�čĄċğē�čĄČ��ČĄ�ĕĒČ�ĎĀĕĄ� �Üøçç�Ü��čĚćČčĝďČđ�ĎāĐĊē�ĕĊē��ĈĕÿėĒĄĔĊē���Ĉĕÿ�
Ą�ĝ��Ďāċđē�ďđĖčĎĈđĕČćĂĚď��đĖ�ĈĂďĄČ�ĄčĀĒĄČđ��đĎĎĄ�ĎÿĔČđ�ĕđĖ�ĕĒĂĄ��÷ĖďĈ�ğē�ĄĖĕā�Ċ�
ĄĎĖĔĂćĄ��ĒĀ�ĈČ�ďĄ�ĈĂďĄČ�Ċ�čĚćČčā�čĄČ�ĀĘĈČ��ĒđĔĄďĄĕđĎČĔ�ĝ��Üĺ�Ü�Ą�ĝ�ĕĄ�ĄĒČĔĕĈĒÿ��Ēđē�
ĕĄ�ćĈĐČÿ��čĄČ�Ċ�ĔĖ��ĎĊĒĚ�ĄĕČčā�ĕĊē��ćĊĎĄćā�đ�čÿĕĚ�čĎğďđē��ďĄ�ĈĂďĄČ�Ċ��Ċ�čĚćČčā��Ĉ�
ĄďĕČ�ĄĒÿĎĎĊĎđ��ĒđĔĄďĄĕđĎČĔ�ĝ�Ěē��Ēđē�ĕĊď�čĚćČčā��øđ�ĆđďĂćČđ�ĈĂďĄČ�ćĂčĎĚďđ�ĕ�ā�Ą�
'1$��ĕđĖ�đ�đĂđĖ�Ċ�ĄĒĘā��ĒđĔćČđĒĂĉĈĕĄČ�Ą�ĝ�ĕĊ�ċĀĔĊ�ĕđĖ�Ė�đčČďĊĕā�ĕđĖ��ì�čĚćČčā�ĄĎĖ�
ĔĂćĄ�ĕđĖ�ĆđďČćĂđĖ��đ�čĎğďđē�ćĊĎĄćā��đĖ�ėĀĒĈČ�ĕĊ�ĆĈďĈĕČčā��ĎĊĒđėđĒĂĄ�ćČĄąÿĉĈĕĄČ��Ĉ�
�ĒđĔĄďĄĕđĎČĔ�ĝ��Üĺ�Ü�Ěē��Ēđē�ĕĊď�ĄĒĘā�ĕđĖ�ĆđďČćĂđĖ�čĄČ�Ċ��ĈĕĄĆĒĄėĝ�ĈďĊ�ĄĎĖĔĂćĄ�

ùĖ�đčČďĊĕāē
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�ĔĖ��ĎĊĒĚ�ĄĕČčā�ĕĊē�čĚćČčāē���đĖ��Ĉ�čĄĎđĞ�Č�ĄĖĕāď�Ċ�51$��đĎĖ�ĈĒÿĔĊ�ĔĖďċĀĕĈČ�ĕđ�
P51$��ćČĄąÿĉĈĕĄČ��Ĉ��ĒđĔĄďĄĕđĎČĔ�ĝ��Üĺ�Ü�Ěē��Ēđē�ĕĊď�ĄĒĘā�ĕđĖ�ĆđďČćĂđĖ�ĀĕĔČ�ğĔĕĈ�
ĕđ��ĄĒĄĆĝ�Ĉďđ��ĝĒČđ�P51$�ďĄ�ĀĘĈČ�ĝ�đČđ��ĒđĔĄďĄĕđĎČĔ�ĝ��Ĉ�ĕĊď�čĚćČčā�ĄĎĖĔĂćĄ�ĕđĖ�
ĆđďČćĂđĖ��ĄėđĞ�ĄĖĕĝ�Ą�đĕĈĎĈĂ�ĕđ�čČďĊĕĝ�ĄďĕĂĆĒĄėđ�ĕĊē�ĆĈďĈĕČčāē��ĎĊĒđėđĒĂĄē�

ą���ñĈ�ĕĊ��ĈĕĄĆĒĄėā��đČ��ĎĊĒđėđĒĂĈē��đĖ�ąĒĂĔčđďĕĄČ�ĔĕĄ�ĆđďĂćČĄ��ĈĕĄėĀĒđďĕĄČ�Ĕĕđ�51$�
�Ĉ�ąÿĔĊ�ĕĊ�ĔĖ��ĎĊĒĚ�ĄĕČčĝĕĊĕĄ�ĕĚď�ďđĖčĎĈđĕČćČčğď�ąÿĔĈĚď��ì��ĈĕĄĆĒĄėā�ĕđĖ�'1$�
ĔĈ�P51$�ĆĂďĈĕĄČ�ĆČĄ�ĕĄ�ĆđďĂćČĄ��đĖ�čĚćČčđ�đČđĞď�ĆČĄ��Ĉ�ĕĂćČĄ�čĄČ��ĒĄĆ�Ąĕđ�đČĈĂĕĄČ��Ĉ�
�ĒđĔĄďĄĕđĎČĔ�ĝ��Üĺ�Ü��čĄċğē�Ċ�51$��đĎĖ�ĈĒÿĔĊ�ĔĖďċĀĕĈČ� ĕđ�P51$�ćĊ�ČđĖĒĆğďĕĄē�
�Üĺ�Ü�ėĚĔėđćČĈĔĕĈĒČčĝ�ćĈĔ�ĝ��ĈĕĄĐĞ�ĕđĖ�ĕĈĎĈĖĕĄĂđĖ�ĒČąđďđĖčĎĈđĕČćĂđĖ�ĕđĖ�ĄďĄ�ĕĖĔ�
Ĕĝ�ĈďđĖ�P51$�čĄČ�ĕđĖ�Ĉ�ĝ�ĈďđĖ�ĒČąđďđĖčĎĈđĕČćĂđĖ��đĖ��ĒĝčĈČĕĄČ�ďĄ�ĔĖďćĈċĈĂ��Ĉ�ĄĖĕĝ�
ĝ�Ěē�čĄċđĒĂĉĈĕĄČ�Ą�ĝ�ĕđď�čĄďĝďĄ�ĕĊē�ĔĖ��ĎĊĒĚ�ĄĕČčĝĕĊĕĄē��Ĉ�ĕđď��ĈĕĄĆĒĄėĝ�Ĉďđ���Ċ�
čĚćČčĝ��čĎğďđ�ĕđĖ�ĆđďČćĂđĖ��ô�čĎğďđē�ĎđČ�ĝď�ĕđĖ�P51$��đĖ��ĄĒÿĆĈĕĄČ�ĈĂďĄČ�ĄďĕČ�ĄĒÿĎ�
ĎĊĎđē��Ĉ�ĕđ��ĈĕĄĆĒĄėĝ�Ĉďđ�čĎğďđ�ĕđĖ�'1$��ĈėĝĔđď�đ�čĎğďđē�ĕđĖ�P51$�ĔĖďĕĂċĈĕĄČ��Ĉ�
�ĒđĔĄďĄĕđĎČĔ�ĝ��Üĺ�Ü��đ��ĈĕĄĆĒĄėĝ�Ĉďđē�čĎğďđē�ĕđĖ�'1$�©ćČĄąÿĉĈĕĄČª��Ĉ��ĒđĔĄďĄĕđ�
ĎČĔ�ĝ�Ą�ĝ��Ü��Ēđē�ĕđ��Ü�ÿčĒđ�Ěē��Ēđē�ĕđď�Ė�đčČďĊĕā�ĕđĖ�ĆđďČćĂđĖ��
ê�đ�ĀďĚē�Ċ�ĄĎĎĊĎđĖĘĂĄ�ĕđĖ��ĄĒĄĆĝ�ĈďđĖ�P51$�ĈĂďĄČ�

P51$�����Ü���$8*�&*$�&&8�8&$�&*$�&88�8$$�����Ü

�õĄĒĄĕĊĒđĞ�Ĉ�ĕđ�čĚćČčĝďČđ�ĀďĄĒĐĊē��Ü$8*�Ü�ĔĕĊ�ċĀĔĊ�ĕĊē��
Ċē�ĕĒČ�ĎĀĕĄē�čĄČ�ĕđ�čĚćČčĝďČđ�

ĎāĐĊē��Ü8ç$�Ü�ĔĕĊ�ċĀĔĊ�ĕĊē�ĕĈĎĈĖĕĄĂĄē�ĕĒČ�ĎĀĕĄē��
Ć���ñĈ�ĕĊ��ĈĕÿėĒĄĔĊ�ĕđĖ�P51$��ĒĄĆ�Ąĕđ�đČĈĂĕĄČ�ĄďĕČĔĕđĂĘČĔĊ�ĕĚď�čĚćČčđďĂĚď�ĔĈ�Ą�ČďđĐĀĄ�
�Ĉ� ąÿĔĊ� ĕđ� ĆĈďĈĕČčĝ� čğćČčĄ� čĄČ� ćČĄćđĘČčā�ĔĞďćĈĔĊ� ĕĚď�Ą�ČďđĐĀĚď�ĔĈ��Ĉ�ĕČćČčā�ĄĎĖ�
ĔĂćĄ��ì��ĈĕÿėĒĄĔĊ��ĒĄĆ�Ąĕđ�đČĈĂĕĄČ�ĔĕĄ�ĒČąđĔğ�ĄĕĄ��Ĉ�ĕĊ�ąđāċĈČĄ�ĕĚď�W51$�čĄČ�ĕĊ�
ĔĖ��ĈĕđĘā�ĄĒčĈĕğď��ĒĚĕĈěďğď�čĄČ�ĈďĈĒĆĈĂĄē��ïÿċĈ��ĝĒČđ� W51$��đĖ�ĔĖ��ĈĕĀĘđĖď�ĔĕĊ�
�ĈĕÿėĒĄĔĊ�ĕđĖ�ĔĖĆčĈčĒČ�ĀďđĖ�P51$�ĀĘĈČ��ČĄ�ĈČćČčā�ĕĒČ�ĎĀĕĄ�ďđĖčĎĈđĕČćĂĚď��ĕđ�ĄďĕČčĚ�
ćČčĝďČđ���Ĉ�ĕĊď�đ�đĂĄ��ĒđĔćĀďĈĕĄČ��ĎĝĆĚ�ĔĖ��ĎĊĒĚ�ĄĕČčĝĕĊĕĄē���Ĉ�ĕđ�ĄďĕĂĔĕđČĘđ�čĚćČ�
čĝďČđ�ĕđĖ�P51$�
ïÿċĈ�čĚćČčĝďČđ�ĕđĖ�P51$�ĀĘĈČ�ĀďĄ�ĔĖ��ĎĊĒĚ�ĄĕČčĝ�ĄďĕČčĚćČčĝďČđ�Ĉčĕĝē�Ą�ĝ�ĕđ�čĚćČ�
čĝďČđ�ĎāĐĊē�ĆČĄ�ĕđ�đ�đĂđ�ćĈď�Ė�ÿĒĘĈČ�ĄďĕČčĚćČčĝďČđ�čĄČ�ĔĖďĈ�ğē� W51$��ê�đ�ĀďĚē��ĕĄ�
ĄďĕČčĚćČčĝďČĄ�ĕĚď�W51$��đĖ�ĔĖ��ĈĕĀĘđĖď�ĔĕĊ��ĈĕÿėĒĄĔĊ�ĕđĖ�ĔĖĆčĈčĒČ�ĀďđĖ�P51$�ċĄ�
ĈĂďĄČ���Ĉ�ĕĊ�ĔĈČĒÿ�ĕĚď�čĚćČčđďĂĚď�ĕđĖ�P51$��đĖ�ĄďĄĆĒÿėđďĕĄČ��ĄĒĄ�ÿďĚ���

�Ü8$&
�Ü���Ü*&8

�Ü���Ü**$
�Ü���Ü$*8

�Ü���Ü*&8
�Ü���Ü*$$

�Ü

÷ĘĝĎČđ���÷ĕĊď� ĈčėğďĊĔĊ� ĕĊē� ÿĔčĊĔĊē� ćĈď� �ĒđĔćČđĒĂĉĈĕĄČ� Ąď� ĕđ� ćđċĀď� ĕ�ā�Ą� '1$�
Ą�đĕĈĎĈĂ�ĕ�ā�Ą�ĆđďČćĂđĖ�čĄČ�Ĉÿď�ĔĖ�ąĄĂďĈČ�čÿĕČ�ĕĀĕđČđ��ċĄ��ĒĀ�ĈČ�ďĄ�Ą�đĕĈ�
ĎĈĂ��ĝďđ�ĕđ��ĈĕĄėĒÿĔČ�đ�ĕ�ā�Ą�ĕđĖ��čĄċğē�ĕđ�ćđċĀď�ĕ�ā�Ą�'1$�ĐĈčČďÿĈČ��Ĉ�
ĕđ�čĚćČčĝďČđ�ĀďĄĒĐĊē�ĕĊē��ĈĕÿėĒĄĔĊē��Ü$7*�Ü�čĚćČčĝē�čĎğďđē��čĄČ�ĕĈĎĈČğďĈČ�
�Ĉ� ĕđ� čĚćČčĝďČđ� ĎāĐĊē� ĕĊē� �ĈĕÿėĒĄĔĊē� �Ü7$$�Ü�čĚćČčĝē� čĎğďđē��� ì� Ğ�ĄĒĐĊ�
Ĉďĝē�ĆđďČćĂđĖ�Ĕĕđ�ĆđďČćĂĚ�Ą�Ĉďĝē�čĖĕĕÿĒđĖ��ĒđĔćČđĒĂĉĈĕĄČ�Ą�ĝ�ĕĊď�Ğ�ĄĒĐĊ�
ĒĖċ�ČĔČĄčğď�ĄĎĎĊĎđĖĘČğď��đĖ��ĒđĊĆđĞďĕĄČ�čĄČ�Ā�đďĕĄČ�ĕĊē��ĈĕĄĆĒĄėĝ�ĈďĊē�
ĄĎĎĊĎđĖĘĂĄē�'1$��ĝ�Ěē�ĈĂďĄČ�Ċ�ĄĎĎĊĎđĖĘĂĄ�ĕđĖ�Ė�đčČďĊĕā��đĖ�ąĒĂĔčĈĕĄČ��ÿ�
ďĕđĕĈ��ĒČď�Ą�ĝ�ĕĊď�ĄĒĘā�čÿċĈ�ĆđďČćĂđĖ��ÞĎĎĚĔĕĈ�ĀďĄ�ĆđďĂćČđ��ĕđ��Ēđěĝď�ĕđĖ�
đ�đĂđĖćĈď�ĖėĂĔĕĄĕĄČ�ĚĒĂ�ĄďĔĊ��Ĉčĕĝē�Ą�ĝ�ĕđ��ĈĕĄėĒÿĔČ�đ�ĕ�ā�Ą�ĕđĖ�Ą�đĕĈ�
ĎĈĂĕĄČ�Ąčĝ�Ċ�Ą�ĝ�ĕČē��Ü�čĄČ��Ü�Ą�ĈĕÿėĒĄĔĕĈē��ĈĒČđĘĀē�ĕđĖ��čĄċğē�čĄČ�Ą�ĝ�ĕČē�
ĄĎĎĊĎđĖĘĂĈē�ĎāĐĊē�ĕĊē��ĈĕĄĆĒĄėāē�
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íêñç��đ�
���
÷ĕČē�Ċ�ČĕĈĎĈĂē��ĒđĕÿĔĈČē���ĀĚē����ďĄ�ĆĒÿęĈĕĈ�Ĕĕđ�ĕĈĕĒÿćČĝ�ĔĄē�ĕđď�ĄĒČċ�ĝ�ĕĊē�ąĄĔČčāē��ĒĝĕĄ�
ĔĊē�čĄČ��ćĂ�ĎĄ�ĕđĖ��ĕđ�ĆĒÿ��Ą��đĖ�ĄďĕČĔĕđČĘĈĂ�ĔĕĊ�ĔĚĔĕā�ėĒÿĔĊ�ĔĖ��ĎāĒĚ�Ą�

���ôČ�ČďĕĈĒėĈĒĝďĈē�ĈĂďĄČ
Ą��ĄďĕČČčĀē��ĒĚĕĈæďĈē��đĖ��ĄĒÿĆđďĕĄČ�Ą�ĝ�čĞĕĕĄĒĄ��đĖ�ĀĘđĖď��đĎĖďċĈĂ�Ą�ĝ�ČđĞē�
ą��ĀďĉĖ�Ą��đĖ�ĈĎĀĆĘđĖď�ĕđ��ĈĕĄąđĎČĔ�ĝ�ĕĚď�ĔĄčĘÿĒĚď�
Ć���ĒĚĕĈæďĈē��đĖ��ĒđčĄĎđĞď�ĔĞďĕĊĐĊ�ĕĚď�čĄĒčČďČčğď�čĖĕĕÿĒĚď�
ć��ĘĊ�ČčĀē�ĈďğĔĈČē��đĖ��ĒđčĄĎđĞď�ĄĎĎĄĆĀē�ĔĕĄ�ĆđďĂćČĄ�

ñđďÿćĈē��
���øĄ�ėĖĎĈĕČčÿ�ĘĒĚ�đĔğ�ĄĕĄ�ĕđĖ�ĄďċĒğ�đĖ
Ą��ćĈď��ĈĒČĀĘđĖď�ĆđďĂćČĄ�
ą��ĈĂďĄČ�ĝ�đČĄ��đĒėđĎđĆČčÿ�ĔĕđĖē�ÿďćĒĈē�čĄČ�ĔĕČē�ĆĖďĄĂčĈē�
Ć��čĄċđĒĂĉđĖď�ĕđ�ėĞĎđ�
ć��ćĈď��ĈĕĄąČąÿĉđďĕĄČ�ĔĕđĖē�Ą�đĆĝďđĖē�

ñđďÿćĈē��
���ô�ĆĈďĈĕČčĝē�čğćČčĄē�ĈĂďĄČ
Ą��đ�ĄĒČċ�ĝē�ĕĚď�ĆđďČćĂĚď�ĕđĖ�čĖĕĕÿĒđĖ�
ą��Ċ�ĄďĕČĔĕđĂĘČĔĊ�ĕĒČ�ĎĈĕğď�ąÿĔĈĚď�ĔĈ�Ą�ČďđĐĀĄ�
Ć��ĕđ�ĔĞďđĎđ�ĕĚď�ĈďĉĞ�Ěď�Ĉďĝē�čĖĕĕÿĒđĖ�
ć��đ�ĕĒĝ�đē�ĄďĕČĔĕđĂĘČĔĊē�ĕĚď�ďđĖčĎĈđĕČćĂĚď��ĈĕĄĐĞ�ĕđĖē�

ñđďÿćĈē��
���øđ��ĎĄĔ�ĂćČđ�øL
Ą��Ė�ÿĒĘĈČ�ĔĈ�ĝĎĄ�ĕĄ�ąĄčĕāĒČĄ�
ą��ĘĒĊĔČ�đ�đČĈĂĕĄČ�ĔĕĊ��ČčĒđĀĆĘĖĔĊ�
Ć��ĘĒĊĔČ�đ�đČĈĂĕĄČ�ĔĕĊ�ĆĈďĈĕČčā�ĕĒđ�đ�đĂĊĔĊ�ėĖĕğď�
ć��Ė�ÿĒĘĈČ�Ĕĕđ�%DFLOOXV�WKXULQJLHQVLV�

ñđďÿćĈē��
����øđ�ĈĂćđē�ĕđĖ�51$��đĖ��ĈĕĄėĀĒĈČ�ĔĕĄ�ĒČąđĔğ�ĄĕĄ�ĕĊď��ĎĊĒđėđĒĂĄ�ĆČĄ�ĕĊ�ĔĞďċĈĔĊ�
�ČĄē��đĎĖ�Ĉ�ĕČćČčāē�ĄĎĖĔĂćĄē�ĈĂďĄČ�ĕđ

Ą��ĒČąđĔĚ�Ččĝ�51$��U51$��
ą���ČčĒĝ��ĖĒĊďČčĝ�51$��VQ51$��
Ć��ĄĆĆĈĎČĄėĝĒđ�51$��P51$��
ć���ĈĕĄėđĒČčĝ�51$��W51$��

ñđďÿćĈē��
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ç���òĄ��ĈĕĄėĀĒĈĕĈ�Ĕĕđ�ĕĈĕĒÿćČĝ�ĔĄē�ĕČē��ĄĒĄčÿĕĚ��ĒđĕÿĔĈČē��ĄėđĞ�ĔĖ��ĎĊĒğĔĈĕĈ�ĕĄ�čĈďÿ��Ĉ�
ĕČē�ĔĚĔĕĀē�ĎĀĐĈČē�

����ïÿċĈ��ĝĒČđ�W51$�ĀĘĈČ��ČĄ�ĈČćČčā�ĕĒČ�ĎĀĕĄ�ďđĖčĎĈđĕČćĂĚď��ĕđ������������������������������������������Ĉ�ĕĊď�
đ�đĂĄ��ĒđĔćĀďĈĕĄČ��ĎĝĆĚ�ĔĖ��ĎĊĒĚ�ĄĕČčĝĕĊĕĄē���Ĉ�ĕđ�ĄďĕĂĔĕđČĘđ���������������������������������������
ĕđĖ�P51$�

ñđďÿćĈē��
����ôČ��ĈĒČđĒČĔĕČčĀē����������������������������������������ĄĒÿĆđďĕĄČ�Ą�ĝ���������������������������������������čĄČ�đ�ėĖĔČđ�
ĎđĆČčĝē�ĕđĖē�ĒĝĎđē�ĈĂďĄČ�ďĄ�ĕĄ��ĒđĔĕĄĕĈĞđĖď�Ą�ĝ�ĕĊď�ĈČĔąđĎā��ĐĀďđĖ��'1$�

ñđďÿćĈē��
����ì�ćČĄćČčĄĔĂĄ�ćĊ�ČđĖĒĆĂĄē�čĎğďĚď�ąĄčĕĊĒĂĚď�đďđ�ÿĉĈĕĄČ�����������������������������������������øđ�ĔĞďđ�
Ďđ�ĕĚď�ąĄčĕĊĒČĄčğď�čĎğďĚď�Ą�đĕĈĎĈĂ�ĕĊ���������������������������������������ąČąĎČđċāčĊ�

ñđďÿćĈē��
è��òĄ�Ą�ĄďĕāĔĈĕĈ�ĔĕČē�ĈĒĚĕāĔĈČē��đĖ�ĄčđĎđĖċđĞď�

����õđČđČ��ČčĒđđĒĆĄďČĔ�đĂ�ĘĄĒĄčĕĊĒĂĉđďĕĄČ�Ěē�Ė�đĘĒĈĚĕČčÿ�ĄĈĒĝąČđČ�čĄČ��đČđČ�Ěē�Ė�đĘĒĈ�
ĚĕČčÿ�ĄďĄĈĒĝąČđČ�

ñđďÿćĈē��
����øČ�ĈĂďĄČ�ĕđ�čĚćČčĝďČđ�ĀďĄĒĐĊē�čĄČ�ĕČ�ĕĄ�ĔĖďğďĖ�Ą�čĚćČčĝďČĄ�

ñđďÿćĈē��

íêñç��đ

ç���øđ�ąĄčĕāĒČđ�%DFLOOXV� WKXULQJLHQVLV��đĖ� ĉĈČ�Ĕĕđ�ĀćĄėđē���ĄĒÿĆĈČ��ČĄ� ĕđĐĂďĊ�Ċ�đ�đĂĄ�ĈĂďĄČ�
ČĔĘĖĒĝĕĄĕđ�Ĉďĕđ�đčĕĝďđ��õđČĄ�ĈĂďĄČ�ĕĄ�ĔĕÿćČĄ�ĕĊē�ćČĄćČčĄĔĂĄē��ĄĒĄĆĚĆāē�Ĉďĝē�ĆĈďĈĕČčÿ�
ĕĒđ�đ�đČĊ�ĀďđĖ�ėĖĕđĞ��đĖ��ĄĒđĖĔČÿĉĈČ�ĄďĕđĘā�ĔĕĄ�Āďĕđ�Ą�ĄĐČđ�đČğďĕĄē�ĕĊď��ĄĒĄ�ÿďĚ�
ČćČĝĕĊĕĄ�ĕđĖ�ąĄčĕĊĒĂđĖ�ĄĖĕđĞ�

ñđďÿćĈē���
è���øČ�ĈĂďĄČ�ĕĄ�ćČĄĆđďČćČĄčÿ�ĉğĄ�

ñđďÿćĈē��
õđČĄ��ĎĈđďĈčĕā�ĄĕĄ�ĀĘĈČ�Ċ�ĘĒāĔĊ�ĕĚď�ĉğĚď�ĄĖĕğď�ĆČĄ�ĕĊď�ĄĞĐĊĔĊ�ĕĊē�ĉĚČčāē��ĄĒĄĆĚĆāē�
ĀďĄďĕČ�ĕĊē�čĎĄĔČčāē��ĈċĝćđĖ�ĕĚď�ćČĄĔĕĄĖĒğĔĈĚď�

ñđďÿćĈē���
íêñç��R

�ĂďđďĕĄČ�ĕĄ��ĄĒĄčÿĕĚ�Ą�ČďđĐĀĄ�čĄČ��ćĂ�ĎĄ�ĕđĖē��ĕĒČ�ĎĀĕĈē�ĕđĖ�ĆĈďĈĕČčđĞ�čğćČčĄ��đĖ�čĚćČčđ�
�đČđĞď�ĕĄ�Ą�ČďđĐĀĄ�ĄĖĕÿ�

ĕĖĒđĔĂďĊ��W\U����8$8
ėĄČďĖĎĄĎĄďĂďĊ��SKH����888
�ĒđĎĂďĊ��SUR����&&&
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Ą���çĐČđ�đČğďĕĄē�ĕČē��ĄĒĄ�ÿďĚ��ĎĊĒđėđĒĂĈē�ďĄ�ćğĔĈĕĈ�ĕđ�P51$��đĖ�čĚćČčđ�đČĈĂ�ĕđ�ĄčĝĎđĖ�
ċđ�ĕ�ā�Ą��đĎĖ�Ĉ�ĕČćČčāē�ĄĎĖĔĂćĄē�

��������SKH�§�SKH�§�SUR�§�W\U�§�W\U�§�SUR��������
ñđďÿćĈē��

ą���òĄ�ĆĒÿęĈĕĈ�ĕĊď�čĚćČčā�ĄĎĖĔĂćĄ�ĕđĖ�'1$�čĄČ�ĕĊ�ĔĖ��ĎĊĒĚ�ĄĕČčā�ĕĊē���ĒđĔćČđĒĂĉđďĕĄē�ĕđ�
�Ü�čĄČ��Ü�ÿčĒđ�čĄċĈ�Čÿē�Ą�¬�ĄĖĕĀē�

ñđďÿćĈē���
Ć���õĝĔđČ�ĈĂďĄČ�đČ�ćĈĔ�đĂ�ĖćĒđĆĝďđĖ��đĖ�ĔĕĄċĈĒđ�đČđĞď�ĕČē�ćĞđ��đĎĖďđĖčĎĈđĕČćČčĀē�ĄĎĖĔĂćĈē�
Ĕĕđ��ĄĒĄ�ÿďĚ��ĝĒČđ�ĕđĖ�'1$�

ñđďÿćĈē��
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������
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���Ą
���Ć
���ą
���Ć
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íêñç��R

ç�������ïÿċĈ��ĝĒČđ�W51$�ĀĘĈČ��ČĄ�ĈČćČčā�ĕĒČ�ĎĀĕĄ�ďđĖčĎĈđĕČćĂĚď��ĕđ�ĄďĕČčĚćČčĝďČđ���Ĉ�ĕĊď�đ�đĂĄ�
�ĒđĔćĀďĈĕĄČ��ĎĝĆĚ�ĔĖ��ĎĊĒĚ�ĄĕČčĝĕĊĕĄē���Ĉ�ĕđ�ĄďĕĂĔĕđČĘđ�čĚćČčĝďČđ�ĕđĖ�P51$�

����2Č��ĈĒČđĒČĔĕČčĀē�ĈďćđďđĖčĎĈÿĔĈē��ĄĒÿĆđďĕĄČ�Ą�ĝ�ąĄčĕāĒČĄ�čĄČ�đ�ėĖĔČđĎđĆČčĝē�ĕđĖē�
ĒĝĎđē�ĈĂďĄČ�ďĄ�ĕĄ��ĒđĔĕĄĕĈĞđĖď�Ą�ĝ�ĕĊď�ĈČĔąđĎā��ĐĀďđĖ��'1$�

����+�ćČĄćČčĄĔĂĄ�ćĊ�ČđĖĒĆĂĄē�čĎğďĚď�ąĄčĕĊĒĂĚď�đďđ�ÿĉĈĕĄČ�čĎĚďđ�đĂĊĔĊ��øđ�ĔĞďđĎđ�ĕĚď�
ąĄčĕĊĒČĄčğď�čĎğďĚď�Ą�đĕĈĎĈĂ�ĕĊ�ĆđďČćČĚ�ĄĕČčā�ā�ĕĊ�F'1$�ąČąĎČđċāčĊ��

÷Ċ�ĈĂĚĔĊ���÷ĕĊď��ĒĝĕĄĔĊ���Ė�ÿĒĘĈČ��ĝďđ�ĀďĄ�čĈďĝ��Ĉ�đ�ĀďĚē�ċĄ��ĒĀ�ĈČ�ďĄ�ĘĒĊĔČ�đ�
�đČĊċĈĂ�ĈĂĕĈ�Ċ�ĎĀĐĊ�ĆđďČćČĚ�ĄĕČčā�ĈĂĕĈ�Ċ�ĎĀĐĊ�F'1$�čĄċğē�čĄČ�đČ�ćĞđ�ĈĂďĄČ�
ĔĚĔĕĀē�

è�������ôČ��ČčĒđđĒĆĄďČĔ�đĂ�ĝĕĄď�ąĒĈċđĞď�ĔĈ�čĄĕÿĎĎĊĎĈē�ĔĖďċāčĈē��ĄĖĐÿďđďĕĄČ�ĔĈ��ĀĆĈċđē�čĄČ�
ćČĄČĒđĞďĕĄČ��Ĉ�Ą�đĕĀĎĈĔ�Ą�ĕĊď�ĄĞĐĊĔĊ�ĕđĖ�ĄĒČċ�đĞ�ĕđĖē��øĄ�čĞĕĕĄĒĄ��đĖ��ĒđčĞ�ĕđĖď�
�Ĉĕÿ�Ą�ĝ�čÿċĈ�ćČĄĂĒĈĔĊ�ĀĘđĖď��ĒĄčĕČčÿ�ĕđ�ĂćČđ��ĀĆĈċđē��Ĉ�ĕđ�ĄĒĘČčĝ�čĞĕĕĄĒđ��ô�ĒĖċ�ĝē�
Ąďÿ�ĕĖĐĊē�Ĉďĝē��ĎĊċĖĔ�đĞ��ČčĒđđĒĆĄďČĔ�ğď��ćĊĎĄćā�đ�ĒĖċ�ĝē��Ĉ�ĕđď�đ�đĂđ�ćČĄČĒđĞ�
ďĕĄČ�ĕĄ�čĞĕĕĄĒĄ�ĕđĖ��čĄċđĒĂĉĈĕĄČ�Ą�ĝ�ĕđ�ĘĒĝďđ�ćČ�ĎĄĔČĄĔ�đĞ��ïÿċĈ�ĈĂćđē��ČčĒđđĒĆĄďČ�
Ĕ�đĞ�ĀĘĈČ�ĘĄĒĄčĕĊĒČĔĕČčĝ�ĘĒĝďđ�ćČ�ĎĄĔČĄĔ�đĞ�
ôČ� �ĄĒÿĆđďĕĈē��đĖ� Ĉ�ĊĒĈÿĉđĖď� ĕđ� ĘĒĝďđ�ćČ�ĎĄĔČĄĔ�đĞ� čĄČ� čĄĕÿ�ĔĖďĀ�ĈČĄ� ĕđ�ĒĖċ�ĝ�
Ąďÿ�ĕĖĐĊē�ĕĚď��ČčĒđđĒĆĄďČĔ�ğď�ĈĂďĄČ�Ċ�ćČĄċĈĔČ�ĝĕĊĕĄ�ċĒĈ�ĕČčğď�ĔĖĔĕĄĕČčğď��ĕđ�S+��ĕđ�
ô��čĄČ�Ċ�ċĈĒ�đčĒĄĔĂĄ��
ì��ĄĒđĖĔĂĄ�ā�Ą�đĖĔĂĄ�2�� ��đĒĈĂ� ďĄ�ąđĊċāĔĈČ� ā� ďĄ�ĄďĄĔĕĈĂĎĈČ� ĕĊď�Ąďÿ�ĕĖĐĊ� ĕĚď��Č�
čĒđđĒĆĄďČĔ�ğď��ù�ÿĒĘđĖď��ČčĒđđĒĆĄďČĔ�đĂ��đĖ�ĆČĄ�ĕĊď�Ąďÿ�ĕĖĐā�ĕđĖē�Ą�ĄČĕđĞď�ĖęĊĎā�
ĔĖĆčĀďĕĒĚĔĊ�2���Ė�đĘĒĈĚĕČčÿ�ĄĈĒĝąČđČ��ĝ�Ěē�ĕĄ�ąĄčĕāĒČĄ�ĕđĖ�ĆĀďđĖē�0\FREDFWHULXP��
ÞĎĎđČ��ČčĒđđĒĆĄďČĔ�đĂ��ĝ�Ěē�đČ��ĞčĊĕĈē��đĖ�ĘĒĊĔČ�đ�đČđĞďĕĄČ�ĔĕĊď�ĄĒĕđąČđ�ĊĘĄďĂĄ��
ĄďāčđĖď�ĔĕĊď�čĄĕĊĆđĒĂĄ�ĕĚď��ČčĒđđĒĆĄďČĔ�ğď��đĖ�ĄďĄ�ĕĞĔĔđďĕĄČ��ĄĒđĖĔĂĄ�2���Ĉ�ĕĄ�
ĘĞĕĈĒđ�ĒĖċ�ĝ�Ą�¬ĝĕČ�Ą�đĖĔĂĄ�2����ĒđĄČĒĈĕČčÿ�ĄĈĒĝąČđČ���øĀĎđē��Ė�ÿĒĘđĖď��ČčĒđđĒĆĄďČ�
Ĕ�đĂ�ĝ�Ěē�ąĄčĕāĒČĄ�ĕđĖ�ĆĀďđĖē�&ORVWULGLXP�ĆČĄ�ĕđĖē�đ�đĂđĖē�ĕđ�2��ĈĂďĄČ�ĕđĐČčĝ��Ė�đĘĒĈ�
ĚĕČčÿ�ĄďĄĈĒĝąČđČ���

����ñĈ�ĕĊ��ĈĕĄĆĒĄėā��đČ��ĎĊĒđėđĒĂĈē��đĖ�ąĒĂĔčđďĕĄČ�ĔĕĄ�ĆđďĂćČĄ��ĈĕĄėĀĒđďĕĄČ�Ĕĕđ�P51$�
�Ĉ�ąÿĔĊ�ĕĊ�ĔĖ��ĎĊĒĚ�ĄĕČčĝĕĊĕĄ�ĕĚď�ďđĖčĎĈđĕČćČčğď�ąÿĔĈĚď��ì�ĄĎĎĊĎđĖĘĂĄ�ĕĚď�ąÿ�
ĔĈĚď�ĕđĖ�P51$�čĄċđĒĂĉĈČ�ĕĊď�ĄĎĎĊĎđĖĘĂĄ�ĕĚď�Ą�ČďđĐĀĚď�ĔĕČē��ĒĚĕĈæďĈē��Ĉ�ąÿĔĊ�ĀďĄď�



ê
÷õ
ê
ö
îò
ç

����� çõçòøì÷êî÷

����

����

����

����

����

����

����

����

����

����

����

����

����

����

čğćČčĄ�ĄďĕČĔĕđĂĘČĔĊē�ďđĖčĎĈđĕČćĂĚď�P51$���Ĉ�Ą�ČďđĐĀĄ��ĒĚĕĈěďğď��đ�đ�đĂđē�đďđ�ÿĉĈĕĄČ�
ĆĈďĈĕČčĝē�čğćČčĄē��øĄ�ąĄĔČčÿ�ĘĄĒĄčĕĊĒČĔĕČčÿ�ĕđĖ�ĆĈďĈĕČčđĞ�čğćČčĄ�ĈĂďĄČ�ĝĕČ�ĈĂďĄČ�čğćČ�
čĄē�ĕĒČ�ĎĀĕĄē��ĔĖďĈĘāē���Ċ�Ĉ�ČčĄĎĖ�ĕĝ�Ĉďđē��ĔĘĈćĝď�čĄċđĎČčĝē��ĈčėĖĎČĔ�Āďđē�čĄČ�ĀĘĈČ�
ĀďĄ�čĚćČčĝďČđ�ĀďĄĒĐĊē�čĄČ�ĕĒĂĄ�čĚćČčĝďČĄ�ĎāĐĊē�ĕĊē��ĒĚĕĈěďđĔĞďċĈĔĊē�
ô�ĆĈďĈĕČčĝē�čğćČčĄē�ĘĄĒĄčĕĊĒĂĉĈĕĄČ�Ěē�ĈčėĖĎČĔ�Āďđē��ñĈ�ĈĐĄĂĒĈĔĊ�ćĞđ�Ą�ČďđĐĀĄ���ĈċĈČ�
đďĂďĊ�čĄČ�ĕĒĖ�ĕđėÿďĊ��ĕĄ�Ė�ĝĎđČ�Ą����čĚćČčđ�đČđĞďĕĄČ�Ą�ĝ�ćĞđ��ĀĘĒČ�čĄČ�ĀĐČ�ćČĄėđĒĈĕČ�
čÿ�čĚćČčĝďČĄ��øĄ�čĚćČčĝďČĄ��đĖ�čĚćČčđ�đČđĞď�ĕđ�ĂćČđ�Ą�ČďđĐĞ�đďđ�ÿĉđďĕĄČ�ĔĖďğďĖ�Ą��
øđ� čĚćČčĝďČđ� ĀďĄĒĐĊē� ĔĈ� ĝĎđĖē� ĕđĖē� đĒĆĄďČĔ�đĞē� ĈĂďĄČ� ĕđ� �Ü$8*�Ü� čĄČ� čĚćČčđ�đČĈĂ� ĕđ�
Ą�ČďđĐĞ��ĈċĈČđďĂďĊ��ôďđ�ÿĉĈĕĄČ�čĚćČčĝďČđ�ĀďĄĒĐĊē�ĕĊē��ĈĕÿėĒĄĔĊē�ćČĝĕČ�ĈĂďĄČ�ĕđ��Ēğĕđ�
čĚćČčĝďČđ�ĕđĖ�P51$��đĖ��ĈĕĄėĒÿĉĈĕĄČ�čĄČ�ĔĈ�ĄĖĕĝ��ĒđĔćĀďĈĕĄČ�ĕđ�W51$��đĖ�ėĀĒĈČ�ĕđ�
Ą�ČďđĐĞ��ĈċĈČđďĂďĊ�

íêñç��R

ç���øđ�ąĄčĕāĒČđ�%DFLOOXV�WKXULQJLHQVLV���đĖ�ĉĈČ�Ĕĕđ�ĀćĄėđē��ĄĒÿĆĈČ��ČĄ�ČĔĘĖĒā�ĕđĐĂďĊ��Ċ�đ�đĂĄ�
��đĒĈĂ�ďĄ�čĄĕĄĔĕĒĀęĈČ��đĎĎÿ�ĈĂćĊ�Ĉďĕĝ�Ěď�čĄČ�ĔčĚĎāčĚď�čĄČ�ĈĂďĄČ��������ėđĒĀē��Čđ�ČĔĘĖ�
Ēā�Ą�ĝ��đĎĎÿ�Ĉďĕđ�đčĕĝďĄ��øĄ�ąĄčĕāĒČĄ�ĄĖĕÿ���đĒđĞď�ďĄ�ĘĒĊĔČ�đ�đČĊċđĞď�ĆČĄ�ĕĊď�čĄ�
ĕĄ�đĎĀ�ĊĔĊ�ĕĚď�Ĉďĕĝ�Ěď��çĒĘČčÿ��đĎĎĄ�ĎĄĔČÿĉđďĕĄČ�Ĕĕđ�ĈĒĆĄĔĕāĒČđ�čĄČ�ĔĕĊ�ĔĖďĀĘĈČĄ�
ęĈčÿĉđďĕĄČ�Ĕĕđď�ĄĆĒĝ��ã�Ěē�Ċ�ĕĈĘďČčā�ĄĖĕā�ĈĂďĄČ�ĄĒčĈĕÿ�ćĄ�ĄďĊĒā��Ĉ�ĈČćā�ĕĄ�ąĄčĕāĒČĄ�
ćĈď�Ĉ�ČąČğďđĖď�ĆČĄ��ĈĆÿĎđ�ĘĒđďČčĝ�ćČÿĔĕĊ�Ą�čĄČ�čĄĕÿ�ĔĖďĀ�ĈČĄ�ĘĒĈČÿĉđďĕĄČ�ĔĖďĈĘĈĂē�ęĈ�
čĄĔ�đĂ�� éČĄ� ĕđ� ĎĝĆđ�ĄĖĕĝ� ĀĆČďĄď��ĒđĔ�ÿċĈČĈē�Ą�đ�ĝďĚĔĊē� ĕđĖ�ĆđďČćĂđĖ� ĕđĖ�ąĄčĕĊĒĂđĖ�
�đĖ��ĄĒÿĆĈČ�ĕĊď�ĕđĐĂďĊ��čĄČ��ĈĕĄėđĒÿē�ĕđĖ�ĔĕĄ�ėĖĕÿ��ì��ĈĕĄėđĒÿ�ĔĕĄ�ėĖĕÿ�ĀĆČďĈ��Ĉ�ĕĊ�
ąđāċĈČĄ�ĕđĖ��ĎĄĔ�ČćĂđĖ�7L�ĕđĖ�$JUREDFWHULXP�WXPHIDFLHQV�
7R�ąĄčĕāĒČđ�$JUREDFWHULXP�WXPHIDFLHQV��ĕđ�đ�đĂđ�ĉĈČ�Ĕĕđ�ĀćĄėđē��ćČĄċĀĕĈČ�ĕĊ�ėĖĔČčā�ČčĄďĝ�
ĕĊĕĄ�ďĄ��đĎĞďĈČ�ėĖĕČčÿ�čĞĕĕĄĒĄ��ĈĕĄėĀĒđďĕĄē�ĔĈ�ĄĖĕÿ�ĀďĄ��ĎĄĔ�ĂćČđ��đĖ�đďđ�ÿĉĈĕĄČ�7L�
� �WXPRU�LQGXFLQJ�IDFWRU���øđ��ĎĄĔ�ĂćČđ�7L�ĈďĔĚ�ĄĕğďĈĕĄČ�Ĕĕđ�ĆĈďĈĕČčĝ�ĖĎČčĝ�ĕĚď�ėĖĕČčğď�
čĖĕĕÿĒĚď��čĄČ�ćĊ�ČđĖĒĆĈĂ�ĈĐđĆčğ�ĄĕĄ��ĝĆčđĖē��Ĕĕđ�Ĕğ�Ą�ĕĚď�ėĖĕğď��ôČ�ĈĒĈĖďĊĕĀē�ĄėđĞ�
Ą�đ�ĝďĚĔĄď�ĕđ��ĎĄĔ�ĂćČđ�Ą�ĝ�ĕđ�ąĄčĕāĒČđ��čĄĕĝĒċĚĔĄď�ďĄ�Ą�ĈďĈĒĆđ�đČāĔđĖď�ĕĄ�ĆđďĂćČĄ�
�đĖ�ćĊ�ČđĖĒĆđĞď�ĕđĖē�ĝĆčđĖē�ĕđ�đċĈĕğďĕĄē�Ĕĕđ��ĎĄĔ�ĂćČđ�ĕđ�ĆđďĂćČđ��đĖ�ċĄ��ĒđĔćğĔĈČ�
Ĕĕđ�ėĖĕĝ��ČĄ�Ĉ�ČċĖ�Ċĕā�ČćČĝĕĊĕĄ��øđ�ĄďĄĔĖďćĖĄĔ�Āďđ��ĎĄĔ�ĂćČđ�ĈČĔÿĆĈĕĄČ�ĔĈ�ėĖĕČčÿ�čĞĕ�
ĕĄĒĄ��đĖ�ĄďĄ�ĕĞĔĔđďĕĄČ�ĔĈ�ĈČćČčĀē�čĄĎĎČĀĒĆĈČĈē�Ĕĕđ�ĈĒĆĄĔĕāĒČđ��øĄ�ĕĒđ�đ�đČĊ�ĀďĄ�ĄĖĕÿ�
ėĖĕČčÿ�čĞĕĕĄĒĄ�ĕĈĎČčÿ�ćĂďđĖď�ĀďĄ�ďĀđ�ėĖĕČčĝ�đĒĆĄďČĔ�ĝ���đĖ��ĈĒČĀĘĈČ�čĄČ�ĈčėĒÿĉĈČ�ĕđ�ĐĀďđ�
ĆđďĂćČđ��øĄ�ćČĄĆđďČćČĄčÿ�ėĖĕÿ��đĖ�ćĊ�ČđĖĒĆđĞďĕĄČ�ĀĘđĖď�ĕĊď�ČčĄďĝĕĊĕĄ�ďĄ��ĈĕĄąČąÿĉđĖď�
ĕČē�ďĀĈē�ČćČĝĕĊĕĈē�ĔĕđĖē�Ą�đĆĝďđĖē�ĕđĖē��
øĄ�ĆĈďĈĕČčÿ�ĕĒđ�đ�đČĊ�ĀďĄ�ėĖĕÿ�ċĄ�ĈĂďĄČ�ĀĕĔČ�ĄďċĈčĕČčÿ�ĔĕĄ�ćČÿėđĒĄ�Āďĕđ�Ą��øđ��Ēğĕđ�
ėĖĕĝ� Ĕĕđ� đ�đĂđ� ĈďĔĚ�ĄĕğċĊčĈ� ĕđ� ĆđďĂćČđ� ĕĊē� ĄďċĈčĕČčĝĕĊĕĄē� ĔĕĄ� Āďĕđ�Ą� ĕđĖ�%DFLOOXV�
WKXULQJLHQVLV�āĕĄď�ĕđ�čĄĎĄ��ĝčČ���øĄ�ĆĈďĈĕČčÿ�ĕĒđ�đ�đČĊ�ĀďĄ�ėĖĕÿ�ĄĖĕđĞ�ĕđĖ�ĕĞ�đĖ�Ą�đĕĈ�
ĎđĞď�ĕČē��đČčČĎĂĈē�èW��

è����ČĄĆđďČćČĄčÿ� đďđ�ÿĉđďĕĄČ� ĕĄ� ĉğĄ� ĈčĈĂďĄ� ĔĕĄ� đ�đĂĄ� ĀĘĈČ� ĕĒđ�đ�đČĊċĈĂ�� �Ĉ� ĕĈĘďČčĀē� ĕĊē�
ĕĈĘďđĎđĆĂĄē�ĕđĖ�ĄďĄĔĖďćĖĄĔ�ĀďđĖ�'1$��ĕđ�ĆĈďĈĕČčĝ�ĖĎČčĝ�ĕđĖē��Ĉ�ĕĊď��ĒđĔċāčĊ�ďĀĚď�
Ĉ�ČċĖ�Ċĕğď�ĆđďČćĂĚď�Ą�ĈĖċĈĂĄē�Ĕĕđď�đĒĆĄďČĔ�ĝ��ĔĖďāċĚē�Ą�ĝ�čÿ�đČđ�ÿĎĎđ�ĈĂćđē��ù�ÿĒ�
ĘđĖď�ĄĒčĈĕĀē��ĀċđćđČ��đČ�đ�đĂĈē���đĒđĞď�ďĄ�ĘĒĊĔČ�đ�đČĊċđĞď�ĆČĄ�ĕĊď�ĈĂĔđćđ�ĕđĖ��ĐĀďđĖ��
'1$�ĔĕĄ�čĞĕĕĄĒĄ�Ĉďĝē�ĉğđĖ��ì�ĔĊ�ĄďĕČčĝĕĈĒĊ�Ą�ĝ�ĄĖĕĀē�ĈĂďĄČ�Ċ��ČčĒđĀĆĘĖĔĊ��÷ĕĊ��Āċđćđ�
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ĄĖĕā�ĘĒĊĔČ�đ�đČđĞďĕĄČ�ĚÿĒČĄ�ĕđĖ�ĉğđĖ��đĖ�ĀĘđĖď�ĆđďČ�đ�đČĊċĈĂ�Ĕĕđ�ĈĒĆĄĔĕāĒČđ��÷Ĉ�ĄĖĕÿ�
ĆĂďĈĕĄČ�ĈČĔĄĆĚĆā�ĐĀďđĖ�'1$��Ĉ�ĈČćČčā��ČčĒđąĈĎĝďĄ��øđ�ĐĀďđ�ĆĈďĈĕČčĝ�ĖĎČčĝ�ĈďĔĚ�ĄĕğďĈĕĄČ�
ĔĖďāċĚē�ĔĈ�čÿ�đČđ�Ą�ĝ�ĕĄ�ĘĒĚ�đĔğ�ĄĕĄ�ĕđĖ��ĖĒāďĄ�ĕđĖ�ĉĖĆĚĕđĞ��øđ�ĉĖĆĚĕĝ�ĕđ�đċĈĕĈĂ�
ĕĄČ�ĔĕĊ�ĔĖďĀĘĈČĄ�ĔĕĊ��āĕĒĄ�ĕĊē��ċĈĕāē���ĊĕĀĒĄē��Ĉďĝē�ĉğđĖ�Ĕĕđ�đ�đĂđ�ċĄ�ĄďĄ�ĕĖĘċĈĂ�ĕđ�
Ā�ąĒĖđ��ì��ČčĒđĀĆĘĖĔĊ�Ą�đĕĈĎĈĂ�ĕĊ��đďĄćČčā��Āċđćđ�ćĊ�ČđĖĒĆĂĄē�ćČĄĆđďČćČĄčğď�ĄĆĈĎÿ�
ćĚď���ĒđąÿĕĚď��ĘđĂĒĚď�čĄČ�ĄČĆğď�
àďĄē�ÿĎĎđē�ĕĒĝ�đē�ąĈĎĕĂĚĔĊē�ĕĊē�ĉĚČčāē��ĄĒĄĆĚĆāē�ĈĂďĄČ�đČ�ĈĎĈĆĘĝ�ĈďĈē�Ą�ĝ�ĕđď�ÿďċĒĚ�
�đ�ćČĄĔĕĄĖĒğĔĈČē�ĕĚď�ĉğĚď��éČĄ�ĕđ�Ĕčđ�ĝ�ĄĖĕĝ��ĒĄĆ�Ąĕđ�đČĈĂĕĄČ�Ĉ�ČĎđĆā�ĕĚď�ĉğĚď��đĖ�
ĀĘđĖď�ĔĖĆčĈčĒČ�ĀďĄ�ĘĄĒĄčĕĊĒČĔĕČčÿ���Ę�� ĉğĄ��Ĉ��ĈĆÿĎĊ�čĒĈĄĕđ�ĄĒĄĆĚĆā��øĄ�ĉğĄ�ĄĖĕÿ�
ćČĄĔĕĄĖĒğďđďĕĄČ��Ĉ�Ĕčđ�ĝ�ĕĊ�ćĊ�ČđĖĒĆĂĄ�Ą�đĆĝďĚď��Ĉ�Ĉ�ČċĖ�Ċĕÿ�ĘĄĒĄčĕĊĒČĔĕČčÿ��çĖĕĝē�
đ�ĕĒĝ�đē�ąĈĎĕĂĚĔĊē�ĕĊē��ĄĒĄĆĚĆāē�ĈĂďĄČ�ĘĒđďđąĝĒđē�čĄČ�Ĉ�Ă�đďđē��Ĉ�ĈČćā�Ą�ĄČĕđĞďĕĄČ�
ĔĖďĈĘĈĂē�ćČĄĔĕĄĖĒğĔĈČē��ê�Č�ĎĀđď�đČ�Ą�ĝĆđďđČ��đĖ��ĒđčĞ�ĕđĖď�ėĀĒđĖď�ĔĖďāċĚē�đĒČĔ�Ā�
ďđĖē��ĝďđ�Ą�ĝ�ĕđĖē�Ĉ�ČċĖ�ĊĕđĞē�ĘĄĒĄčĕāĒĈē��ĄĉĂ��Ĉ�ÿĎĎĈē��Ċ�Ĉ�ČċĖ�ĊĕĀē�ČćČĝĕĊĕĈē�
êĂďĄČ�ėĄďĈĒĝ�ĝĕČ�Ċ�ĘĒĊĔČ�đ�đĂĊĔĊ�ćČĄĆđďČćČĄčğď�ĉğĚď�ĆČĄ�ĕĊď�ĄĞĐĊĔĊ�ĕĊē�ĉĚČčāē��ĄĒĄĆĚ�
Ćāē��ĄĒđĖĔČÿĉĈČ�ĔĊ�ĄďĕČčÿ��ĎĈđďĈčĕā�ĄĕĄ�ĀďĄďĕČ�ĕĊē�čĎĄĔČčāē��ĈċĝćđĖ�ĕĚď�ćČĄĔĕĄĖĒğ�
ĔĈĚď��çĖĕÿ�Ĉ�ČĆĒĄ��ĄĕČčÿ�ĈĂďĄČ�ĕĄ��ĄĒĄčÿĕĚ�
���ê�ČĎđĆā�čĄČ��ĒđĔċāčĊ��ĝďđ�Ĉ�ČċĖ�Ċĕğď�ČćČđĕāĕĚď��Ĉ�ĕĄĖĕĝĘĒđďĊ�ćČĄĕāĒĊĔĊ�ĕĚď��ĄĎĄČ�
ğď�Ĉ�ČċĖ�Ċĕğď�ĘĄĒĄčĕĊĒČĔĕČčğď�

���øĄĘĞĕĄĕĊ��ĄĒĄĆĚĆā�ąĈĎĕČĚ�ĀďĚď�ĉğĚď�ĔĈ�ĔĘĀĔĊ��Ĉ��ĄĒĄćđĔČĄčĀē�ĕĈĘďČčĀē��
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�Ēđē�ĕĊď�ėĄČďĖĎĄĎĄďĂďĊ��SKH��čĄČ�čĄĒąđĐĖĕĈĎČčĝ�ÿčĒđ��&22+���Ēđē�ĕĊď��ĒđĎĂďĊ��SUR���ĕĝĕĈ�
ĕđ�P51$��đĖ�ĕđ�čĚćČčđ�đČĈĂ�ĈĂďĄČ�ĕđ�����čĄċğē�čĄĕÿ�ĕĊď�ĀďĄĒĐĊ�ĕĊē��ĈĕÿėĒĄĔĊē��ĕđ�P51$�
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�Ĉ��ĒđĔĄďĄĕđĎČĔ�ĝ�Ą�ĝ�ĕđ�ì�ò��Ēđē�ĕđ�&22+�ÿčĒđ�ĕđĖ��çďĕĂċĈĕĄ��Ąď�ĕđ��đĎĖ�Ĉ�ĕĂćČđ�ĔĖ�
ďĕĂċĈĕĄČ��Ĉ�Ą�ČďđĕĈĎČčĝ�ÿčĒđ��ì�ò���Ēđē�ĕĊď��ĒđĎĂďĊ��SUR��čĄČ�čĄĒąđĐĖĕĈĎČčĝ�ÿčĒđ��&22+��
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ïĄĕÿ� ĕĊď� ĀďĄĒĐĊ� ĕĊē� �ĈĕĄĆĒĄėāē� Ĉďĝē� ĆđďČćĂđĖ� Ċ�51$� �đĎĖ�ĈĒÿĔĊ� �ĒđĔćĀďĈĕĄČ� Ĕĕđď�
Ė�đčČďĊĕā�čĄČ��ĒđčĄĎĈĂ�ĕđ�Ččĝ�ĐĈĕĞĎČĆ�Ą�ĕĊē�ćČ�Ďāē�ĀĎČčĄē�ĕđĖ�'1$��÷ĕĊ�ĔĖďĀĘĈČĄ�ĕđ�đ�
ċĈĕĈĂ�ĕĄ�ĒČąđďđĖčĎĈđĕĂćČĄ�Ą�ĀďĄďĕČ�Ą�ĝ�ĕĄ�ćĈđĐĖĒČąđďđĖčĎĈđĕĂćČĄ��ČĄē�ĄĎĖĔĂćĄē�ĕđĖ�'1$�
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Ć���÷Ğ�ėĚďĄ��Ĉ�ĕđ��đďĕĀĎđ�ĕĊē�ćČ�Ďāē�ĀĎČčĄē�ĕđĖ�'1$��đČ�ĄĉĚĕđĞĘĈē�ąÿĔĈČē�ĕĊē��ĂĄē�ĄĎĖĔĂ�
ćĄē�ĕđĖ��đĒĂđĖ�ĔĖďćĀđďĕĄČ��Ĉ�ćĈĔ�đĞē�ĖćĒđĆĝďđĖ��Ĉ�ĕČē�ĄĉĚĕđĞĘĈē�ąÿĔĈČē�ĕĊē�Ą�ĀďĄďĕČ�
ĄĎĖĔĂćĄē��Ĉ�ąÿĔĊ�ĕđď�čĄďĝďĄ�ĕĊē�ĔĖ��ĎĊĒĚ�ĄĕČčĝĕĊĕĄē�ĕĚď�ąÿĔĈĚď��ì�ĄćĈďĂďĊ�ĔĖďćĀĈĕĄČ�
�ĝďđ��Ĉ�ĕĊ�ċĖ�ĂďĊ�čĄČ�ĄďĕČĔĕĒĝėĚē��Ĉďğ�Ċ�čĖĕđĔĂďĊ��ĝďđ��Ĉ�ĆđĖĄďĂďĊ�čĄČ�ĄďĕČĔĕĒĝėĚē��ôČ�
ćĈĔ�đĂ�ĖćĒđĆĝďđĖ��đĖ�ĄďĄ�ĕĞĔĔđďĕĄČ��ĈĕĄĐĞ�ĕĚď�ąÿĔĈĚď�ĔĕĄċĈĒđ�đČđĞď�ĕĊ�ćĈĖĕĈĒđĕĄĆā�
ćđ�ā�ĕđĖ��đĒĂđĖ��çďÿ�ĈĔĄ�ĔĕĊď�ĄćĈďĂďĊ�čĄČ�ĕĊ�ċĖ�ĂďĊ�ĔĘĊ�ĄĕĂĉđďĕĄČ�ćĞđ�ćĈĔ�đĂ�ĖćĒđĆĝ�
ďđĖ�čĄČ�Ąďÿ�ĈĔĄ�ĔĕĊ�ĆđĖĄďĂďĊ�čĄČ�ĕĊď�čĖĕđĔĂďĊ�ĕĒĈČē��ê�đ�ĀďĚē�Ĕĕđ��ĄĒĄ�ÿďĚ�ĕ�ā�Ą�'1$�
ĄėđĞ�ĕĄ�ĉĈĞĆĊ�$� �7�ĈĂďĄČ�ćğćĈčĄ�čĄČ�ĕĄ�ĉĈĞĆĊ�*�Ł�&�ĈĂďĄČ�ĀĐČ�ĀĘđĖ�Ĉ��
����[���������[���� ��������� ����ćĈĔ�đĂ�ĖćĒđĆĝďđĖ��đĖ�ĔĕĄċĈĒđ�đČđĞď�ĕČē�ćĞđ��đĎĖďđĖ�
čĎĈđĕČćČčĀē�ĄĎĖĔĂćĈē�Ĕĕđ��ĄĒĄ�ÿďĚ�ĕ�ā�Ą�'1$�
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÷ĕČē�Ċ�ČĕĈĎĈĂē��ĒđĕÿĔĈČē���ĀĚē����ďĄ�ĆĒÿęĈĕĈ�Ĕĕđ�ĕĈĕĒÿćČĝ�ĔĄē�ĕđď�ĄĒČċ�ĝ�ĕĊē�ąĄĔČčāē�ėĒÿĔĊē�
čĄČ��ćĂ�ĎĄ�ĕđĖ��ĕđ�ĆĒÿ��Ą��đĖ�ĄďĕČĔĕđČĘĈĂ�Ĕĕđ�ĔĚĔĕĝ�ĔĖ��ĎāĒĚ�ÿ�ĕĊē�

����øđ�ĆĈĆđďĝē�ĝĕČ�čÿċĈ�ďđĖčĎĈđĕĂćČđ�ĕđĖ�ĆĈďĈĕČčđĞ�čğćČčĄ�ĄďāčĈČ�ĔĈ�ĀďĄ��ĝďđ�čĚćČčĝďČđ�
đćĊĆĈĂ�Ĕĕđ�ĘĄĒĄčĕĊĒČĔ�ĝ�ĕđĖ�čğćČčĄ�Ěē

Ą��ĔĖďĈĘđĞē�
ą���Ċ�Ĉ�ČčĄĎĖ�ĕĝ�ĈďđĖ�
Ć��ĈčėĖĎČĔ�ĀďđĖ�
ć��ĔĘĈćĝď�čĄċđĎČčđĞ�

ñđďÿćĈē��
���÷ĕĄ�ĈĖčĄĒĖĚĕČčÿ�čĞĕĕĄĒĄ��ĕđ�ĆĈďĈĕČčĝ�ĖĎČčĝ�čĄĕĄďĀ�ĈĕĄČ
Ą��Ĕĕđď��ĖĒāďĄ�
ą��ĔĕĄ��ČĕđĘĝďćĒČĄ�čĄČ�Ĕĕđ��ĎĄĔ�ĂćČđ�
Ć��Ĕĕđď��ĖĒāďĄ��ĔĕĄ��ČĕđĘĝďćĒČĄ�čĄČ�ĔĕđĖē�ĘĎĚĒđ�ĎÿĔĕĈē�
ć��Ĕĕđď��ĖĒāďĄ�čĄČ�ĔĕĄ�ĒČąđĔğ�ĄĕĄ�

ñđďÿćĈē��
���ì��đĔĝĕĊĕĄ�ĕđĖ�'1$�ĈĂďĄČ
Ą��ĂćČĄ�ĔĈ�ĝĎĄ�ĕĄ�ĈĂćĊ�ĕĚď�ĔĚ�ĄĕČčğď�čĖĕĕÿĒĚď�Ĉďĝē�đĒĆĄďČĔ�đĞ�
ą��ćČ�ĎÿĔČĄ�ĔĕĄ�Ċ�ĄĕČčÿ�čĞĕĕĄĒĄ�ĕĚď�đĒĆĄďČĔ�ğď�
Ć���ČčĒĝĕĈĒĊ�ĔĕđĖē��ĈĒČĔĔĝĕĈĒđ�ĈĐĈĎČĆ�ĀďđĖē�đĒĆĄďČĔ�đĞē�
ć��Ċ��ČĔā�ĔĕĄ�ćČ�ĎđĈČćā�čĞĕĕĄĒĄ�ĔĈ�ĔĘĀĔĊ��Ĉ�ĕĄ�Ą�ĎđĈČćā�

ñđďÿćĈē��
���ñČĄ��đĎĖďđĖčĎĈđĕČćČčā�ĄĎĖĔĂćĄ�ĔĘĊ�ĄĕĂĉĈĕĄČ�Ą�ĝ�ĕĊď�ĀďĚĔĊ�ĕĚď�ďđĖčĎĈđĕČćĂĚď��Ĉ
Ą��ćĈĔ�đĞē�ĖćĒđĆĝďđĖ�
ą��ėĚĔėđćČĈĔĕĈĒČčđĞē�ćĈĔ�đĞē�
Ć���Ĉ�ĕČćČčđĞē�ćĈĔ�đĞē�
ć��ĈĕĈĒđ�đĎČčđĞē�ćĈĔ�đĞē�

ñđďÿćĈē��
���ì�ČďĔđĖĎĂďĊ�ĈĂďĄČ��ČĄ�đĒ�ĝďĊ��đĖ�ĒĖċ�ĂĉĈČ
Ą��ĕđ��ĈĕĄąđĎČĔ�ĝ�ĕĚď�ĖćĄĕĄďċĒÿčĚď�Ĕĕđ�ĄĂ�Ą�
ą��ĕĊ�ĔĖĆčĀďĕĒĚĔĊ�ĕĚď��ĒĚĕĈěďğď�Ĕĕđ�ĄĂ�Ą�
Ć��ĕĊ�ĔĖĆčĀďĕĒĚĔĊ�ĕĚď�ĄĎÿĕĚď�Ĕĕđ�ĄĂ�Ą�
ć��ĕđ��ĈĕĄąđĎČĔ�ĝ�ĕĊē�ĘđĎĊĔĕĈĒĝĎĊē�

ñđďÿćĈē��
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ĔĚĔĕĀē�ĎĀĐĈČē�
���ôČ�ĄćĈĎėĀē�ĘĒĚ�ĄĕĂćĈē�ĈĂďĄČ�ĔĖďćĈćĈ�ĀďĈē�Ĕĕđ����������������������������������������

ñđďÿćĈē��
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ñđďÿćĈē��
����ïÿċĈ�ďđĖčĎĈđĕĂćČđ�ĕđĖ�'1$�Ą�đĕĈĎĈĂĕĄČ�Ą�ĝ��ČĄ��ĈďĕĝĉĊ��ĕĊ�����������������������������������������ĈďĚ�
�ĀďĊ��Ĉ��ĂĄ�ėĚĔėđĒČčā�đ�ÿćĄ�čĄČ��ČĄ������������������������������������������������������������������������������

ñđďÿćĈē��
����øĄ�čĞĕĕĄĒĄ��ĔĕĄ�đ�đĂĄ�ĕđ�ĆđďČćĂĚ�Ą�Ė�ÿĒĘĈČ�ĔĈ�ĀďĄ��ĝďđ�ĄďĕĂĆĒĄėđ��đďđ�ÿĉđďĕĄČ���������
�������������������������������

ñđďÿćĈē��
íêñç��đ

ç��øČ�ĈĂďĄČ�ĕĄ�ćČĄĆđďČćČĄčÿ�ā�ĆĈďĈĕČčÿ�ĕĒđ�đ�đČĊ�ĀďĄ�ėĖĕÿ�
ñđďÿćĈē��

è��òĄ��ĈĒČĆĒÿęĈĕĈ�ĕĊ��Āċđćđ�ćĊ�ČđĖĒĆĂĄē�ĕĚď�ćČĄĆđďČćČĄčğď�ėĖĕğď�
ñđďÿćĈē���

é���òĄ�ĄďĄėĀĒĈĕĈ�ćĞđ�ćĖďĄĕĝĕĊĕĈē��đĖ���đĒđĞď�ďĄ��ĒđĔėĀĒđĖď�ĔĕđĖē�ĄĆĒĝĕĈē�ĕĄ�ĆĈďĈĕČčÿ�
ĕĒđ�đ�đČĊ�ĀďĄ�ėĖĕÿ�

ñđďÿćĈē��
íêñç��đ

ì��ĄĒĄčÿĕĚ�čĄ��ĞĎĊ�Ą�đćĂćĈČ�ĕĊď�Ąďÿ�ĕĖĐĊ��ČčĒđđĒĆĄďČĔ�ğď�ĕđĖ�ĈĂćđĖē�(VFKHULFKLD�FROL�ĔĈ�
čÿ�đČĄ�čĎĈČĔĕā�čĄĎĎČĀĒĆĈČĄ�
ç���õğē� đďđ�ÿĉĈĕĄČ� Ċ� ėÿĔĊ� Ą�ĝ� ĕĊ�
ĘĒđďČčā�ĔĕČĆ�ā�W��ĀĚē�čĄČ�W��čĄČ�ĕČ�
ĔĖ�ąĄĂďĈČ� �Ĉ� ĕđď� �ĎĊċĖĔ�ĝ� ĕĚď�
�ČčĒđđĒĆĄďČĔ�ğď�

ñđďÿćĈē��
è����õđĞ� đėĈĂĎĈĕĄČ� Ċ� ĄĞĐĊĔĊ� ĕđĖ�
ĄĒČċ�đĞ� ĕĚď� �ČčĒđđĒĆĄďČĔ�ğď�
�đĖ� �ĄĒĄĕĊĒĈĂĕĄČ� Ĕĕđ� ćČÿĔĕĊ�Ą�
Ą�ĝ�W��ĀĚē�W��čĄČ��ğē�đďđ�ÿĉĈĕĄČ�Ċ�ėÿĔĊ�ĄĖĕā�

ñđďÿćĈē��
é����øĊ�ĘĒđďČčā�ĔĕČĆ�ā�W���čĄČ�Ĉďğ�Ċ�ĔĕĄċĈĒā�ėÿĔĊ�ĈĂďĄČ�ĔĘĈćĝď�Ĕĕđ��ĀĔđď�ĕĊē��Ą�ĝ�ąĎÿąĊ�Ĕĕđ�
ąČđĄďĕČćĒĄĔĕāĒĄ�Ċ�ċĈĒ�đčĒĄĔĂĄ�ĄďĈąĄĂďĈČ�Ą�ĝĕđ�Ą�ĔĕđĖē���R&��ì�ąĎÿąĊ�Ą�đčĄċĂĔĕĄĕĄČ�
ĕĄĘĞĕĄĕĄ��òĄ� ĈĒ�ĊďĈĞĔĈĕĈ� ĕČē� �ĈĕĄąđĎĀē� ĕđĖ� �ĎĊċĖĔ�đĞ� ĕĚď� �ČčĒđđĒĆĄďČĔ�ğď�Ą�ĝ� ĕĊ�
ĔĕČĆ�ā�W��čĄČ��Ĉĕÿ��ĝ�Ěē�ĄĖĕĀē��ĈĒČĆĒÿėđďĕĄČ�Ą�ĝ�ĕĊď�čĄ��ĞĎĊ�Ąďÿ�ĕĖĐĊē�

ñđďÿćĈē���
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������
�ôČ�ĔĚĔĕĀē�Ą�ĄďĕāĔĈČē�ĈĂďĄČ�
����ą
����Ć

�÷Ċ�ĈĂĚĔĊ���çď�čĄČ�ćĈ�ĆĂďĈĕĄČ�ćČĈĖčĒĂďČĔĊ�ĝĕČ�ĕĄ�ĈĖčĄĒĖĚĕČčÿ�čĞĕĕĄĒĄ��đĖ�ĄďĄėĀĒđďĕĄČ�
ĔĕĊď�ĈčėğďĊĔĊ�ĈĂďĄČ�ėĖĕČčÿ��ì�ćČĄĕĞ�ĚĔĊ�ċĄ�āĕĄď�ĔĚĔĕā�Ąď�ĄďĀėĈĒĈ�ĕČ�
ĈĂćđĖē�ĈĖčĄĒĖĚĕČčÿ�čĞĕĕĄĒĄ�ĈĂďĄČ��ĉĚČčÿ�ā�ėĖĕČčÿ���÷ĕĊď��ĈĒĂ�ĕĚĔĊ��đĖ�
ĕĄ�čĞĕĕĄĒĄ�āĕĄď�ĉĚČčÿ��čĄ�ĂĄ�Ą�ĝ�ĕČē��ĒđĕĈČďĝ�ĈďĈē�Ĉ�ČĎđĆĀē�ćĈ�ċĄ�āĕĄď�
ĔĚĔĕā��êďĄĎĎĄčĕČčÿ�Ċ�ćČĄĕĞ�ĚĔĊ�ċĄ���đĒđĞĔĈ�ďĄ�ĕĈĎĈČğďĈČ��Ĉ�ĕĊ�ĎĀĐĊ�
©čĖĒĂĚēª��đ�ĝĕĈ�ĕĝĕĈ�Ċ�ĔĚĔĕā�Ą�ÿďĕĊĔĊ�ċĄ�āĕĄď�Ċ�Ą�

����Ą

÷Ċ�ĈĂĚĔĊ���÷Ğ�ėĚďĄ��Ĉ�ĕĊď�ćČĄĕĞ�ĚĔĊ�ĕĊē��ĒĝĕĄĔĊē�Ą��ćĈď�ĆĂďĈĕĄČ�ĔĄėĀē�ĔĈ��đČĄ�ėÿĔĊ�
ĕđĖ� čĖĕĕĄĒČčđĞ� čĞčĎđĖ� ąĒĂĔčđďĕĄČ� ĕĄ� čĞĕĕĄĒĄ��ã�Ěē� ĆďĚĒĂĉđĖ�Ĉ� ĝ�Ěē��
�Ĉĕÿ�ĕĊď�ĄďĕČĆĒĄėā�ĕđĖ�'1$�Ċ��đĔĝĕĊĕĄ�ĕđĖ�ĆĈďĈĕČčđĞ�ĖĎČčđĞ�ĕđĖ�čĖĕĕÿĒđĖ�
ćČ�ĎĄĔČÿĉĈĕĄČ��ì��ĒĝĕĄĔĊ�Ą�ċĄ�āĕĄď�Ą�đĎĞĕĚē�ĔĚĔĕā�Ąď�ĔĖďĀĘČĉđĕĄď��Ĉ�ĕĊ�
ėĒÿĔĊ�©�đĖ�ąĒĂĔčđďĕĄČ�ĔĕĊď�ĂćČĄ�ėÿĔĊ�ĕđĖ�čĖĕĕĄĒČčđĞ�čĞčĎđĖª�

���ą
���Ą

íêñç��R�

ç���øđ�'1$�Ą�đĕĈĎĈĂ�ĕđ�ĆĈďĈĕČčĝ�ĖĎČčĝ�ĝĎĚď�ĕĚď�čĖĕĕÿĒĚď�čĄČ�ĕĚď��ĈĒČĔĔĝĕĈĒĚď�Čğď��ïÿ�đČđČ�
ČđĂ�ĀĘđĖď�Ěē�ĆĈďĈĕČčĝ�ĖĎČčĝ�51$��51$�ČđĂ��
÷Ėďđ�ĕČčÿ�đČ�ĎĈČĕđĖĒĆĂĈē�ĕđĖ�ĆĈďĈĕČčđĞ�ĖĎČčđĞ�ĈĂďĄČ��
���ì�Ą�đċāčĈĖĔĊ�ĕĊē�ĆĈďĈĕČčāē��ĎĊĒđėđĒĂĄē��÷ĕđ�'1$�ĕĚď�đĒĆĄďČĔ�ğď��čĄČ�Ĕĕđ�51$�ĕĚď�
51$�Čğď���ĈĒČĀĘđďĕĄČ�đČ��ĎĊĒđėđĒĂĈē��đĖ�čĄċđĒĂĉđĖď�ĕĄ�ĘĄĒĄčĕĊĒČĔĕČčÿ�Ĉďĝē�đĒĆĄďČ�
Ĕ�đĞ�čĄČ�ĈĂďĄČ�đĒĆĄďĚ�ĀďĈē�ĔĈ�ĎĈČĕđĖĒĆČčĀē��đďÿćĈē�ĕĄ�ĆđďĂćČĄ�

���ì�ćČĄĕāĒĊĔĊ�čĄČ��ĈĕĄąĂąĄĔĊ�ĕĊē�ĆĈďĈĕČčāē��ĎĊĒđėđĒĂĄē�Ą�ĝ�čĞĕĕĄĒđ�ĔĈ�čĞĕĕĄĒđ�čĄČ�
Ą�ĝ�đĒĆĄďČĔ�ĝ�ĔĈ�đĒĆĄďČĔ�ĝ��đĖ�ĈĐĄĔėĄĎĂĉĈĕĄČ��Ĉ�ĕđď�ĄĖĕđćČ�ĎĄĔČĄĔ�ĝ�ĕđĖ�'1$��

���ì�ĀčėĒĄĔĊ�ĕĊē�ĆĈďĈĕČčāē��ĎĊĒđėđĒĂĄē��đĖ�ĈĐĄĔėĄĎĂĉĈĕĄČ��Ĉ�ĕđď�ĀĎĈĆĘđ�ĕĊē�ĔĞďċĈĔĊē�
ĕĚď��ĒĚĕĈěďğď�

è������ôČ�ĄćĈĎėĀē�ĘĒĚ�ĄĕĂćĈē�ĈĂďĄČ�ĔĖďćĈćĈ�ĀďĈē�Ĕĕđ�čĈďĕĒđ�ĈĒĂćČđ�
����ì�ćČĄćČčĄĔĂĄ�ćĊ�ČđĖĒĆĂĄē�čĎğďĚď�ąĄčĕĊĒĂĚď�đďđ�ÿĉĈĕĄČ�čĎĚďđ�đĂĊĔĊ�
����ïÿċĈ�ďđĖčĎĈđĕĂćČđ�ĕđĖ�'1$�Ą�đĕĈĎĈĂĕĄČ�Ą�ĝ��ČĄ��ĈďĕĝĉĊ��ĕĊ�ćĈđĐĖĒČąĝĉĊ�ĈďĚ�ĀďĊ��Ĉ�
�ČĄ�ėĚĔėđĒČčā�đ�ÿćĄ�čĄČ��ČĄ�ĄĉĚĕđĞĘđ�ąÿĔĊ�

����øĄ�čĞĕĕĄĒĄ�ĔĕĄ�đ�đĂĄ�ĕđ�ĆđďČćĂĚ�Ą�Ė�ÿĒĘĈČ�ĔĈ�ĀďĄ��ĝďđ�ĄďĕĂĆĒĄėđ�đďđ�ÿĉđďĕĄČ�Ą�Ďđ�
ĈČćā�
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ç���ñĈ�ĕĊ�éĈďĈĕČčā�ñĊĘĄďČčā�ćĂďĈĕĄČ�Ċ�ćĖďĄĕĝĕĊĕĄ��ĒđĔċāčĊē�ďĀĚď�ĆđďČćĂĚď�Ą�ĈĖċĈĂĄē�Ĕĕđď�
đĒĆĄďČĔ�ĝ��êĂďĄČ�ĀĕĔČ�ćĖďĄĕā�Ċ�ćĊ�ČđĖĒĆĂĄ�ĔĈ�ĔĞďĕđ�đ�ĘĒđďČčĝ�ćČÿĔĕĊ�Ą�ĆĈďĈĕČčÿ�ĕĒđ�đ�
�đČĊ�ĀďĚď�ėĖĕğď��Ĉ�Ĉ�ČċĖ�Ċĕÿ�ĘĄĒĄčĕĊĒČĔĕČčÿ��ĝ�Ěē�ĆČĄ��ĄĒÿćĈČĆ�Ą�ĄďċĈčĕČčĝĕĊĕĄ�ĔĈ�
ĄĔċĀďĈČĈē��øĄ�ėĖĕÿ�ĕĄ�đ�đĂĄ�ĀĘđĖď�Ė�đĔĕĈĂ�ĄĎĎĄĆā�ĕđĖ�ĆĈďĈĕČčđĞ�ĖĎČčđĞ�ĕđĖē��Ĉ�ĕĊ�ĘĒāĔĊ�
ĕĈĘďČčğď�éĈďĈĕČčāē�ñĊĘĄďČčāē��đďđ�ÿĉđďĕĄČ�ćČĄĆđďČćČĄčÿ�ā�ĆĈďĈĕČčÿ�ĕĒđ�đ�đČĊ�ĀďĄ��

è���øđ�ąĄčĕāĒČđ�$JUREDFWHULXP�WXPHIDFLHQV��đĖ�ĉĈČ�Ĕĕđ�ĀćĄėđē��ĀĘĈČ�ĕĊ�ėĖĔČčā�ČčĄďĝĕĊĕĄ�ďĄ�
�đĎĞďĈČ�ėĖĕČčÿ�čĞĕĕĄĒĄ��ĈĕĄėĀĒđďĕĄē�ĔĈ�ĄĖĕÿ�ĕđ��ĎĄĔ�ĂćČđ�7L��ĕđ�đ�đĂđ�ĈďĔĚ�ĄĕğďĈĕĄČ�
Ĕĕđ�ĆĈďĈĕČčĝ�ĖĎČčĝ�ĕĚď�ėĖĕČčğď�čĖĕĕÿĒĚď�čĄČ�ćĊ�ČđĖĒĆĈĂ�ĝĆčđĖē�Ĕĕđ�Ĕğ�Ą�ĕĚď�ėĖĕğď��ôČ�
ĈĒĈĖďĊĕĀē�čĄĕÿėĈĒĄď�ďĄ�Ą�đ�đďğĔđĖď�ĕđ��ĎĄĔ�ĂćČđ�7L�Ą�ĝ�ĕđ�ąĄčĕāĒČđ�čĄČ�ďĄ�Ą�ĈďĈĒĆđ�
�đČāĔđĖď�ĕĄ�ĆđďĂćČĄ��đĖ�ćĊ�ČđĖĒĆđĞď�ĕđĖē�ĝĆčđĖē�ĕđ�đċĈĕğďĕĄē�Ĕĕđ��ĎĄĔ�ĂćČđ�ĕđ�Ĉ�ČċĖ�
�Ċĕĝ�ĆđďĂćČđ��÷ĕĊ�ĔĖďĀĘĈČĄ�ĈČĔāĆĄĆĄď�ĕĄ�ĄďĄĔĖďćĖĄĔ�ĀďĄ��ĎĄĔ�ĂćČĄ�ĔĈ�ėĖĕČčÿ�čĞĕĕĄĒĄ�
�đĖ�ĄďĄ�ĕĞĔĔđďĕĄČ�ĔĈ�ĈČćČčĀē�čĄĎĎČĀĒĆĈČĈē�Ĕĕđ�ĈĒĆĄĔĕāĒČđ�čĄČ�Ą�ĝ�ĄĖĕÿ�ĕĄ�čĞĕĕĄĒĄ��Ēđ�
čĞ�ĕđĖď�ėĖĕÿ��đĖ��ĈĒČĀĘđĖď�čĄČ�ĈčėĒÿĉđĖď�ĕđ�Ĉ�ČċĖ�Ċĕĝ�ĆđďĂćČđ��øĄ�ćČĄĆđďČćČĄčÿ�ėĖĕÿ�
ĀĘđĖď�ĕĊď�ČčĄďĝĕĊĕĄ�ďĄ��ĈĕĄąČąÿĉđĖď�ĕČē�ďĀĈē�ČćČĝĕĊĕĈē�čĄČ�ĔĕđĖē�Ą�đĆĝďđĖē�ĕđĖē��

é���ì�ćĊ�ČđĖĒĆĂĄ�ćČĄĆđďČćČĄčğď�ėĖĕğď�ćĂďĈČ� ĕĊ�ćĖďĄĕĝĕĊĕĄ��òĄ��ĒđėĖĎĎÿĔĔđďĕĄČ�Ą�đĕĈĎĈ�
Ĕ�ĄĕČčÿ��đČ�čĄĎĎČĀĒĆĈČĈē�Ą�ĝ�Āďĕđ�Ą�čĄČ�ĉČĉÿďČĄ�čĄČ�ĕĄ��ĒđěĝďĕĄ��đĖ��ĄĒÿĆđďĕĄČ�ďĄ�ĀĘđĖď�
�ĈĆĄĎĞĕĈĒĊ�ćČÿĒčĈČĄ�ĉĚāē�Ą�ĝ�ĕđ�ĘĚĒÿėČ�ĀĚē�ĕđď�čĄĕĄďĄĎĚĕā��øĄ�čĖĒČĝĕĈĒĄ�ėĖĕÿ��đĖ�
ĀĘđĖď�ĕĒđ�đ�đČĊċĈĂ�ĆČĄ�ĕČē��ĄĒĄ�ÿďĚ�ČćČĝĕĊĕĈē�ĈĂďĄČ�ĕđ�ąĄ�ąÿčČ��đ�čĄ�ďĝē��Ċ�ĈĎĄČđčĒÿ�ąĊ�
čĄČ�ĕđ�čĄĎĄ��ĝčČ��

íêñç��R�

ç���àďĄē� ĕĞ�đē� ĉĞ�ĚĔĊē� �đĖ� ĈėĄĒ�ĝĉĈĕĄČ� ĈĖĒĀĚē� ĄďÿĎđĆĄ� �Ĉ� ĕđ� Ĉ�ČċĖ�Ċĕĝ� �Ēđěĝď� ĈĂďĄČ�
Ċ� čĎĈČĔĕā� čĄĎĎČĀĒĆĈČĄ�� ÷¬� ĄĖĕĝď� ĕđď� ĕĞ�đ� ĉĞ�ĚĔĊē� ĕđ�đċĈĕĈĂĕĄČ� Ĕĕđ� ąČđĄďĕČćĒĄĔĕāĒĄ�
đĒČĔ�ĀďĊ��đĔĝĕĊĕĄ�Ą�đĔĕĈČĒĚ�ĀďđĖ�ċĒĈ�ĕČčđĞ�ĖĎČčđĞ��Ċ�đ�đĂĄ�Ĉ�ąđĎČÿĉĈĕĄČ��Ĉ�ĄĒĘČčā�
čĄĎĎČĀĒĆĈČĄ��ČčĒđđĒĆĄďČĔ�ğď��ì�čĄĎĎČĀĒĆĈČĄ�ĔĖďĈĘĂĉĈĕĄČ��ĀĘĒČ�ĕĊď��ĄĒĄĆĚĆā�Ĉ�ČċĖ�ĊĕđĞ�
�Ēđěĝďĕđē��÷ĕĊď�čĎĈČĔĕā�čĄĎĎČĀĒĆĈČĄ�đČ�ėÿĔĈČē�Ąďÿ�ĕĖĐĊē�ĕĚď��ČčĒđđĒĆĄďČĔ�ğď�ĈĂďĄČ�Ċ�
ĎĄďċÿďđĖĔĄ��Ċ�ĈčċĈĕČčā��Ċ�ĔĕĄĕČčā�čĄČ�Ċ�ėÿĔĊ�ċĄďÿĕđĖ��
ì�ėÿĔĊ��ĈĕĄĐĞ�ĕĚď�ĘĒđďČčğď�ĔĕČĆ�ğď�W��W��đďđ�ÿĉĈĕĄČ�ĎĄďċÿďđĖĔĄ�ėÿĔĊ��÷ĕĊ�ėÿĔĊ�ĄĖĕā�
đ�ĄĒČċ�ĝē�ĕĚď��ČčĒđđĒĆĄďČĔ�ğď��đĖ��ĒđĀĒĘđďĕĄČ�Ą�ĝ�ĕĊď�ĄĒĘČčā�čĄĎĎČĀĒĆĈČĄ��ĄĒĄ�ĀďĈČ�
ĔĘĈćĝď�ĔĕĄċĈĒĝē�čĄċğē�đČ��ČčĒđđĒĆĄďČĔ�đĂ�ĔĕĊ�ėÿĔĊ�ĄĖĕā�ĘĒĈČÿĉđďĕĄČ�čÿ�đČđ�ĘĒđďČčĝ�
ćČÿĔĕĊ�Ą�ĆČĄ�ďĄ��ĒđĔĄĒ�đĔĕđĞď�ĔĕČē�ďĀĈē�ĔĖďċāčĈē�čĄČ�ďĄ�ĄĒĘĂĔđĖď�ďĄ�ĄďĄ�ĕĞĔĔđďĕĄČ��

è���ì�ėÿĔĊ��ĈĕĄĐĞ�ĕĚď�ĘĒđďČčğď�ĔĕČĆ�ğď�W��W��đďđ�ÿĉĈĕĄČ�ĈčċĈĕČčā�ėÿĔĊ��ôČ��ČčĒđđĒĆĄďČĔ�đĂ�
�Ĉĕÿ�ĕĊ�ĎĄďċÿďđĖĔĄ�ėÿĔĊ�ćČĄČĒđĞďĕĄČ��Ĉ�ĕĄĘĞ�ĒĖċ�ĝ��Ĉ�ĈČćā�Ċ�čĄĎĎČĀĒĆĈČĄ��ĒĄĆ�Ąĕđ�đČ�
ĈĂĕĄČ�čÿĕĚ�Ą�ĝ�ÿĒČĔĕĈē�ĆČ¬�ĄĖĕđĞē�ĔĖďċāčĈē�ċĈĒ�đčĒĄĔĂĄē��S+��ĔĖĆčĀďĕĒĚĔĊē�ô��čĄČ�Ĕĕđ�
ĖĎČčĝ�čĄĎĎČĀĒĆĈČĄē�Ė�ÿĒĘđĖď�ÿėċđďĄ�ċĒĈ�ĕČčÿ�ĔĖĔĕĄĕČčÿ��÷Ĉ�ĄĖĕā�ĕĊ�ėÿĔĊ�đ�ĄĒČċ�ĝē�ĕĚď�
�ČčĒđđĒĆĄďČĔ�ğď�ĄĖĐÿďĈĕĄČ�ĈčċĈĕČčÿ��Ĉ�ĕđ�ĘĒĝďđ��

é���øĊ�ĘĒđďČčā�ĔĕČĆ�ā�W���Ċ�ċĈĒ�đčĒĄĔĂĄ�Ĕĕđ�ąČđĄďĕČćĒĄĔĕāĒĄ�ĄďĈąĄĂďĈČ�Ą�ĝĕđ�Ą�ĔĕđĖē���
đ&��

Ĉďğ�đ��ĎĊċĖĔ�ĝē�ĕĚď��ČčĒđđĒĆĄďČĔ�ğď�ąĒČĔčĝĕĄď�ĔĕĊ�ĔĕĄĕČčā�ėÿĔĊ��÷ĕĊ�ėÿĔĊ�ĄĖĕā�đ�
ĄĒČċ�ĝē�ĕĚď��ČčĒđđĒĆĄďČĔ�ğď��ĄĒĄ�ĀďĈČ��ĒĄčĕČčÿ�ĔĕĄċĈĒĝē�čĄċğē�ĕđ�ċĒĈ�ĕČčĝ�ĖĎČčĝ�Ĕĕđ�
ąČđĄďĕČćĒĄĔĕāĒĄ� ćĈď� Ĉ�ĄĒčĈĂ� ā� ĄĖĐÿďĈĕĄČ� Ċ� ĔĖĆčĀďĕĒĚĔĊ� čÿ�đČđĖ� ĕđĐČčđĞ� �ĄĒÿĆđďĕĄ��
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�Ēđěĝďĕđē�ĕđĖ��ĈĕĄąđĎČĔ�đĞ�ĕĚď��ČčĒđđĒĆĄďČĔ�ğď��ðĝĆĚ�ĕĊē�ĐĄėďČčāē�ĄĖĕāē�ĄĞĐĊĔĊē�ĕĊē�
ċĈĒ�đčĒĄĔĂĄē�đČ��ČčĒđđĒĆĄďČĔ�đĂ�ĄĒĘĂĉđĖď�čĄČ��ĈċĄĂďđĖď��ì�ċĈĒ�đčĒĄĔĂĄ�ĐĄďĄėĕÿďĈČ�ĔĈ�
ėĖĔČđĎđĆČčÿ�Ĉ�Ă�ĈćĄ��Ĉĕÿ�Ą�ĝ�ĘĒđďČčĝ�ćČÿĔĕĊ�Ą�ĕĀĕđČđ�ğĔĕĈ�ďĄ��Ċď�ĀĘđĖď��ĈċÿďĈČ�ĝĎđČ�
đČ��ČčĒđđĒĆĄďČĔ�đĂ��ĄĎĎÿ�ďĄ�Ĉ�ČĉāĔĈČ�ĀďĄē��ČčĒĝē�ĄĒČċ�ĝē�ĕđĖē��ĝĔđČ�ĄďĕČĔĕđČĘđĞď�ĔĕĊď�
ĘĒđďČčā�ĔĕČĆ�ā�W����éČĄ�ĕđ�ĔĖĆčĈčĒČ�Āďđ�ĄĒČċ�ĝ��ČčĒđđĒĆĄďČĔ�ğď��đĖ�ĀĘĈČ�Ą�đ�ĈĂďĈČ�ĕğĒĄ�
Ĕĕđ�ąČđĄďĕČćĒĄĔĕāĒĄ��ĕđ�ċĒĈ�ĕČčĝ�ĖĎČčĝ�ĈĂďĄČ�čĄČ��ÿĎČ�ĄĒčĈĕĝ�ĆČĄ�ĕĊď�Ąďÿ�ĕĖĐā�ĕđĖē��ĕđ�
ĂćČđ� čĄČ� đČ� ĔĖďċāčĈē�ċĈĒ�đčĒĄĔĂĄē�� S+� čĄČ�ĔĖĆčĀďĕĒĚĔĊē�ô���êÿď�Ċ�ĄČĕĂĄ� ĕĊē�ĔĕĄĕČčāē�
ėÿĔĊē�W��W��āĕĄď�Ċ�ĄĖĐĊ�ĀďĊ�ĔĖĆčĀďĕĒĚĔĊ�čÿ�đČđĖ�ĕđĐČčđĞ��ĈĕĄąđĎĂĕĊ�ĕĝĕĈ�ĄĖĕā�ĈĐĄČĕĂĄē�
ĕĊē�ĄĎĎĄĆāē�ĕĚď�ĔĖďċĊčğď�Ĕĕđď�ąČđĄďĕČćĒĄĔĕāĒĄ�ĎĝĆĚ�ĕĊē�ąĎÿąĊē��ĖęĊĎā�ċĈĒ�đčĒĄĔĂĄ��
�ČċĄďĝď��ĈČğċĊčĈ��éČ¬�ĄĖĕĝ�Ą�ĝ�ĕĊ�ĘĒđďČčā�ĔĕČĆ�ā�W��ĀĚē�ĕĊ�ĘĒđďČčā�ĔĕČĆ�ā�W���ĄĒĄĕĊĒđĞ�Ĉ�
ĝĕČ�đ�ĄĒČċ�ĝē�ĕĚď��ČčĒđđĒĆĄďČĔ�ğď�ĄĖĐÿďĈĕĄČ�čĄČ��ÿĎČ��øĊ�ĔĕČĆ�ā�W��ĝ�Ěē�đČ��ČčĒđđĒĆĄďČ�
Ĕ�đĂ�ĐĄďĄ��ĄĂďđĖď�čĄČ��ÿĎČ�ĔĕĊ�ĔĕĄĕČčā�ėÿĔĊ��Ċ�đ�đĂĄ�ĕğĒĄ�Ĉ�ČĕĖĆĘÿďĈĕĄČ�ĔĈ�ĘĄ�ĊĎĝĕĈĒĄ�
Ĉ�Ă�ĈćĄ��ĎĊċĖĔ�đĞ�čĄċğē�ĕđ�ċĒĈ�ĕČčĝ�ĖĎČčĝ�ĈĐĄďĕĎĈĂĕĄČ�ā�ĄĖĐāċĊčĈ�ĄĒčĈĕÿ��ÿĎČ�Ċ�ĔĖ�
ĆčĀďĕĒĚĔĊ�čÿ�đČđĖ�ĕđĐČčđĞ��ĈĕĄąđĎČĕā�ĕĚď�Ĉ�ČĉğďĕĚď��ČčĒđđĒĆĄďČĔ�ğď��ô�ĄĒČċ�ĝē�ĕĚď�
�ČčĒđđĒĆĄďČĔ�ğď��ĄĒĄ�ĀďĈČ��ĒĄčĕČčÿ�ĔĕĄċĈĒĝē�ĈėĝĔđď�ąĒĂĔčĈĕĄČ�ĔĈ�ĔĕĄĕČčā�ėÿĔĊ�ĀĚē�
ĕĊ�ĔĕČĆ�ā�W���ĝ�đĖ�đČ��ČčĒđđĒĆĄďČĔ�đĂ���ĄĂďđĖď�ĔĕĊ�ėÿĔĊ�ċĄďÿĕđĖ�čĄČ��ĈċĄĂďđĖď��đ�ĝĕĈ�đ�
�ĎĊċĖĔ�ĝē�ĕĚď��ČčĒđđĒĆĄďČĔ�ğď��ĈČğďĈĕĄČ�
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çõôðùøìöîê÷�êóêøç÷êî÷��Ü�øçóì÷
ê÷õêöîòôù�êòîçîôù�ðùïêîôù�����

êóêøçëôñêòô�ñçíìñç�íêøîïì÷�ïçøêùíùò÷ì÷
èîôðôéîç

íêñç��đ�
���
ç���éČĄ�ĕČē�Ċ�ČĕĈĎĈĂē��ĒđĕÿĔĈČē���ĀĚē�čĄČ����ďĄ�ĆĒÿęĈĕĈ�Ĕĕđ�ĕĈĕĒÿćČĝ�ĔĄē�ĕđď�ĄĒČċ�ĝ�ĕĊē�ėĒÿĔĊē�
čĄČ�ćĂ�ĎĄ�ĕđĖ�ĕđ�ĆĒÿ��Ą��đĖ�ĄďĕČĔĕđČĘĈĂ�Ĕĕđ�ĔĚĔĕĝ�ĔĖ��ĎāĒĚ�ÿ�ĕĊē�

���ôČ�'1$��đĎĖ�ĈĒÿĔĈē���ĈĕĄĐĞ�ÿĎĎĚď�
Ą��čĄĕĄĎĞđĖď�ĕĊď�ĚĒĂ�ĄďĔĊ�ĕđĖ��ĒĝćĒđ�đĖ�P5òç�
ą��ĄĒĘĂĉđĖď�ĕĊď�ĄďĕČĆĒĄėā�ĕđĖ�'1$�
Ć��Ĉ�ČćČđĒċğďđĖď�ĎÿċĊ��đĖ�ĔĖ�ąĄĂďđĖď�ĔĕĊď�ĄďĕČĆĒĄėā�ĕđĖ�'1$�
ć��ĔĖďćĀđĖď�ĕĄ�čđ��ÿĕČĄ�ĕĊē�ĄĔĖďĈĘđĞē�ĄĎĖĔĂćĄē�ĕđĖ�'1$�

ñđďÿćĈē��
���øĄ��ĎĄĔ�ĂćČĄ
Ą��ĈĂďĄČ�ćĂčĎĚďĄ��čĖčĎČčÿ��ĝĒČĄ�'1$��Ĉ�ćČÿėđĒĄ��ĈĆĀċĊ�
ą��Ą�ĄďĕđĞď�ĔĈ�ĝĎđĖē�ĕđĖē�ĈĖčĄĒĖĚĕČčđĞē�đĒĆĄďČĔ�đĞē�
Ć��ėĀĒđĖď��ĎĊĒđėđĒĂĈē�ĆČĄ��ĒĚĕĈæďĈē��Ĉ�ĄďĕČĆđďČčā�ćĒÿĔĊ�
ć��Ą�đĕĈĎđĞď�ąĄĔČčĝ�ĔĖĔĕĄĕČčĝ�ĕđĖ�ďđĖčĎĈđĔğ�Ąĕđē�

ñđďÿćĈē��
���ì�Ĉ�ČĎđĆā�Ĉďĝē�ąĄčĕĊĒČĄčđĞ�čĎğďđĖ��đĖ��ĈĒČĀĘĈČ�ĕđ�Ĉ�ČċĖ�Ċĕĝ�ĕ�ā�Ą�'1$�ĆĂďĈĕĄČ��Ĉ
Ą��ĘĒāĔĊ�ĄďĕČąČđĕČčğď�
ą��ĘĒāĔĊ�ĈČćČčğď��đĒĂĚď�ĄďČĘďĈĖĕğď�
Ć��ĀďĉĖ�Ą��ĒĚĕĈěďđĔĞďċĈĔĊē�
ć��ĘĒāĔĊ�ąČđĄďĕČćĒĄĔĕāĒĚď�

ñđďÿćĈē��
���ì�čĎĚďđ�đĂĊĔĊ�ĈĂďĄČ�ćČĄćČčĄĔĂĄ
Ą���ĄĒĄĆĚĆāē�ĄďĕČĔĚ�ÿĕĚď�
ą��ćĊ�ČđĖĒĆĂĄē��Ąďđ�đČĝĕĖ�Ěď��đĒĂĚď��čĖĕĕÿĒĚď�ā�đĒĆĄďČĔ�ğď�
Ć��ĄĞĐĊĔĊē�ĕđĖ�ĘĒĝďđĖ�ćČ�ĎĄĔČĄĔ�đĞ�ĕĚď�čĖĕĕÿĒĚď�
ć��ćĊ�ČđĖĒĆĂĄē�ĕĊē�ĔĖ��ĎĊĒĚ�ĄĕČčāē�ĄĎĖĔĂćĄē�ĔĈ��đďĝčĎĚďđ��ĝĒČđ�'1$�

ñđďÿćĈē��
����ē�Ċ�ČĄĖĕĝďđ�Ą�đĒĆĄďĂćČĄ�ĘĄĒĄčĕĊĒĂĉđďĕĄČ
Ą��ĕĄ��ČĕđĘĝďćĒČĄ�čĄČ�ĕĄ�ĒČąđĔğ�ĄĕĄ�
ą��đČ�ĘĎĚĒđ�ĎÿĔĕĈē�čĄČ�đ��ĖĒāďĄē�
Ć��đČ�ĘĎĚĒđ�ĎÿĔĕĈē�čĄČ�ĕĄ��ČĕđĘĝďćĒČĄ�
ć��ĕĄ�ĉĈĞĆĊ�ĕĚď�ėĖĎĈĕČčğď�ĘĒĚ�đĔĚ�ÿĕĚď�

ñđďÿćĈē��
%��õđČĈē�ĈĂďĄČ��ĔĖďđ�ĕČčÿ��đČ�ĎĈČĕđĖĒĆĂĈē�ĕđĖ�ĆĈďĈĕČčđĞ�ĖĎČčđĞ�

ñđďÿćĈē���
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íêñç��đ

ç���òĄ�ĆĒÿęĈĕĈ�Ĕĕđ�ĕĈĕĒÿćČĝ�ĔĄē�ĕđď�ĄĒČċ�ĝ�čÿċĈ�ĔĕđČĘĈĂđĖ�ĕĊē�÷ĕāĎĊē�î�čĄČ�ćĂ�ĎĄ�Ĕĕđď�ĄĒČċ�ĝ�
ĄĖĕĝ� ĕđ� ĆĒÿ��Ą�Ą�ĝ�ĔĕđČĘĈĂđ� ĕĊē� ÷ĕāĎĊē� îî��ğĔĕĈ� ďĄ��ĒđčĞ�ĕĈČ� ĔĚĔĕā�ĄďĕČĔĕđĂĘČĔĊ�� �Ğđ�
ĔĕđČĘĈĂĄ�ĕĊē�÷ĕāĎĊē�îî��ĈĒČĔĔĈĞđĖď�

, ,,

���ĄďĕČčĚćČčĝďČđ Ą��ĄćĈĎėĀē�ĘĒĚ�ĄĕĂćĈē

���čĈďĕĒđ�ĈĒĂćČđ ą��đĒ�ĝďĊ

���ąČđĄďĕČćĒĄĔĕāĒĄē Ć��ĖąĒĂćĚ�Ą

���ćČĄĆđďČćČĄčÿ�ĉğĄ ć��W51$

���ČďĔđĖĎĂďĊ Ĉ���ČčĒđĀĆĘĖĔĊ

ĉ��ČďĕĈĒėĈĒĝďĊ

Ċ��ĉĞ�ĚĔĊ
ñđďÿćĈē���

è���éČĄ�čĄċĈ�Čÿ�Ą�ĝ�ĕČē�Ĉ�ĝ�ĈďĈē��ĒđĕÿĔĈČē�ďĄ�ĆĒÿęĈĕĈ�Ĕĕđ�ĕĈĕĒÿćČĝ�ĔĄē�ĕđď�ĄĒČċ�ĝ�ĕĊē�čĄČ�
ĄčĒČąğē�ćĂ�ĎĄ�ĕĊď�ĀďćĈČĐĊ�÷��Ąď�Ċ��ĒĝĕĄĔĊ�ĈĂďĄČ�ĔĚĔĕā��ā�ð��Ąď�ĄĖĕā�ĈĂďĄČ�ĎĄďċĄĔ�ĀďĊ�

����ô�ĆĈďĈĕČčĝē�čğćČčĄē�ĈĂďĄČ��Ċ�Ĉ�ČčĄĎĖ�ĕĝ�Ĉďđē��ćĊĎĄćā�čÿċĈ�čĚćČčĝďČđ�ĄďāčĈČ�ĔĈ�ĀďĄ�
�ĝďđ�ďđĖčĎĈđĕĂćČđ�

ñđďÿćĈē��
����ì��đĔĝĕĊĕĄ�ĕđĖ�'1$�ĔĈ�čÿċĈ�đĒĆĄďČĔ�ĝ�ĈĂďĄČ�ĔĕĄċĈĒā�čĄČ�ćĈď��ĈĕĄąÿĎĎĈĕĄČ�Ą�ĝ�ĕČē�
ĄĎĎĄĆĀē�Ĕĕđ��ĈĒČąÿĎĎđď�

ñđďÿćĈē��
����ôČ��ČčĒđđĒĆĄďČĔ�đĂ�ĆČĄ�ĕđĖē�đ�đĂđĖē�ĕđ�đĐĖĆĝďđ�ĈĂďĄČ�ĕđĐČčĝ�ĘĄĒĄčĕĊĒĂĉđďĕĄČ�Ěē�Ė�đ�
ĘĒĈĚĕČčÿ�ĄďĄĈĒĝąČđČ�

ñđďÿćĈē��
����ì�ĆđďČćČĄčā�ċĈĒĄ�ĈĂĄ�ĔĕĊĒĂĉĈĕĄČ�ĔĕĊď�ĈėĄĒ�đĆā�ĕĊē�ĕĈĘďđĎđĆĂĄē�ĕđĖ�ĄďĄĔĖďćĖĄĔ�Ā�
ďđĖ�'1$�

ñđďÿćĈē��
����øđ��ĎĄĔ�ĂćČđ�øL�Ė�ÿĒĘĈČ�ĔĈ�ĝĎĄ�ĕĄ�ćČĄĆđďČćČĄčÿ�ĉğĄ�

ñđďÿćĈē��

íêñç��đ

ô�đĒĆĄďČĔ�ĝē��Ąē�ĈĂďĄČ�ČčĄďĝē�ďĄ��ĄĒÿĆĈČ�ĄďĕČĔğ�ĄĕĄ�ĈďĄďĕĂđď�čÿċĈ�ĐĀďđĖ�ĄďĕČĆĝďđĖ�
����õğē�đ�ĄďĕČĆđďČčĝē�čĄċđĒČĔĕāē�ĔĘĈĕĂĉĈĕĄČ��Ĉ�ĕĊď��ĄĒĄĆĚĆā��đďđčĎĚďČčğď�ĄďĕČĔĚ�ÿĕĚď�
Ą�ĝ�ĕđď�đĒĆĄďČĔ�ĝ�

ñđďÿćĈē���
����õğē��ĄĒÿĆđďĕĄČ�Ĕĕđ�ĈĒĆĄĔĕāĒČđ��ĈĆÿĎĈē��đĔĝĕĊĕĈē��đďđčĎĚďČčğď�ĄďĕČĔĚ�ÿĕĚď�ĆČĄ�
ĀďĄ�Ĉ�ČĎĈĆ�Āďđ�ĄďĕČĆĝďđ�

ñđďÿćĈē���
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íêñç��đ

ì�ĄĎĎĊĎđĖĘĂĄ�ĕĚď�ąÿĔĈĚď�Ĉďĝē�ąĄčĕĊĒČĄčđĞ�P51$�ĈĂďĄČ�

$�8�*�$�$�$�8�8�8�&�&�&�*�*�*�*�$�8�8�*�$�8�$�$

����òĄ�ĆĒÿęĈĕĈ�Ĕĕđ�ĕĈĕĒÿćČĝ�ĔĄē�ĕĊď�ĄĎĎĊĎđĖĘĂĄ�ĕĚď�ąÿĔĈĚď�ĕđĖ�ćĂčĎĚďđĖ��đĒĂđĖ�'1$�
Ą�ĝ�ĕđ�đ�đĂđ��ĒđāĎċĈ�

ñđďÿćĈē��
����õĝĔĄ�Ą�ČďđĐĀĄ�ĔĖĆčĒđĕđĞď�ĕĊď�đĎČĆđ�Ĉ�ĕČćČčā�ĄĎĖĔĂćĄ��đĖ�ċĄ��ĒđčĞęĈČ�Ą�ĝ�ĕĊď��Ĉĕÿ�
ėĒĄĔĊ�ĕđĖ��ĄĒĄ�ÿďĚ��đĒĂđĖ�P51$��òĄ�ćČčĄČđĎđĆāĔĈĕĈ�ĕĊď�Ą�ÿďĕĊĔā�ĔĄē�

ñđďÿćĈē��
����òĄ�ĆĒÿęĈĕĈ�Ĕĕđ�ĕĈĕĒÿćČĝ�ĔĄē�ĕđ��ĝĒČđ�ĕđĖ�P51$�Ĉ�ČĔĊ�ĄĂďđďĕĄē�ĕđ��Ü�čĄČ�ĕđ��Ü�ÿčĒđ�
ĕĊē�ĄĎĖĔĂćĄē�ĕđĖ�

ñđďÿćĈē��
����÷ĕđ��ĝĒČđ�ĕđĖ�P51$��đĖ�ĔĄē�ćĝċĊčĈ�Ė�ÿĒĘĈČ��ĂĄ�ĕĒČ�ĎĀĕĄ�Ċ�đ�đĂĄ��ĔĞ�ėĚďĄ��Ĉ�ĕđ�
ĆĈďĈĕČčĝ�čğćČčĄ��Ą�ĄďĕÿĕĄČ�ĔĈ�čÿċĈ��ĝĒČđ�P51$��õđČĄ�ĈĂďĄČ�ĄĖĕā���ğē�đďđ�ÿĉĈĕĄČ�čĄČ�
�đČđ�Ą�ČďđĐĞ�čĚćČčđ�đČĈĂ�

ñđďÿćĈē��
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çõçòøì÷êî÷�çõôðùøìöî�ò�êóêøç÷ê�ò�ê÷õêöîò�ò�ðùïêî�ò�����

íêñç��R�������
$��ôČ�ĔĚĔĕĀē�Ą�ĄďĕāĔĈČē�ĈĂďĄČ�
���Ć
���Ą

÷Ċ�ĈĂĚĔĊ���øđ�Ć�ćĈď�Ą�đčĎĈĂĈĕĄČ��ĄĎĎÿ�ĐĈėĈĞĆĈČ�Ą�ĝ�ĕČē�ĆďğĔĈČē�ĕđĖ�ĔĘđĎČčđĞ�ąČąĎĂđĖ�

���ą

÷Ċ�ĈĂĚĔĊ���øđ�Ą�ćĈď�Ą�đčĎĈĂĈĕĄČ�Ė�ĝ��ĒđĜ�đċĀĔĈČē��ãĕĄď���Ę��ĆĂďĈĕĄČ�čĎĚďđ�đĂĊĔĊ�ĔĈ�
ąĄčĕāĒČĄ��ĒđěĝďĕĚď�3&5�

���ą
���Ć

è���øđ�'1$�Ą�đĕĈĎĈĂ�ĕđ�ĆĈďĈĕČčĝ�ĖĎČčĝ�ĝĎĚď�ĕĚď�čĖĕĕÿĒĚď�čĄČ�ĕĚď��ĈĒČĔĔĝĕĈĒĚď�Čğď��ïÿ�đČđČ�
ČđĂ�ĀĘđĖď�Ěē�ĆĈďĈĕČčĝ�ĖĎČčĝ�51$��51$�ČđĂ��
÷Ėďđ�ĕČčÿ�đČ�ĎĈČĕđĖĒĆĂĈē�ĕđĖ�ĆĈďĈĕČčđĞ�ĖĎČčđĞ�ĈĂďĄČ�
���ì�Ą�đċāčĈĖĔĊ�ĕĊē�ĆĈďĈĕČčāē��ĎĊĒđėđĒĂĄē��÷ĕđ�'1$��ā�Ĕĕđ�51$�ĕĚď�51$�Čğď���ĈĒČĀ�
ĘđďĕĄČ�đČ��ĎĊĒđėđĒĂĈē��đĖ�čĄċđĒĂĉđĖď�ĝĎĄ�ĕĄ�ĘĄĒĄčĕĊĒČĔĕČčÿ�Ĉďĝē�đĒĆĄďČĔ�đĞ�čĄČ�đČ�
đ�đĂĈē�đĒĆĄďğďđďĕĄČ�ĔĈ�ĎĈČĕđĖĒĆČčĀē��đďÿćĈē��ĕĄ�ĆđďĂćČĄ��

���ì�ćČĄĕāĒĊĔĊ�čĄČ�Ċ��ĈĕĄąĂąĄĔĊ�ĕĊē�ĆĈďĈĕČčāē��ĎĊĒđėđĒĂĄē�Ą�ĝ�čĞĕĕĄĒđ�ĔĈ�čĞĕĕĄĒđ�čĄČ�
Ą�ĝ�đĒĆĄďČĔ�ĝ�ĔĈ�đĒĆĄďČĔ�ĝ���đĖ�ĈĐĄĔėĄĎĂĉđďĕĄČ��Ĉ�ĕđď�ĄĖĕđćČ�ĎĄĔČĄĔ�ĝ�ĕđĖ�'1$�

���+�ĀčėĒĄĔĊ�ĕĚď�ĆĈďĈĕČčğď��ĎĊĒđėđĒČğď���đĖ�Ĉ�ČĕĖĆĘÿďĈĕĄČ��Ĉ�ĕđď�ĀĎĈĆĘđ�ĕĊē�ĔĞďċĈĔĊē�
ĕĚď��ĒĚĕĈěďğď��

íêñç��R

ç������ć
���Ą
���Ċ
���Ĉ
���ą

è�������ð
���÷
���÷
���÷
���ð

íêñç��R

����øĄ�ĄďĕČĔğ�ĄĕĄ�ĈĂďĄČ��ĒĚĕĈěďČčÿ��ĝĒČĄ���đĖ��ĄĒÿĆđďĕĄČ�Ą�ĝ�ĕĄ�è�ĎĈ�ėđčĞĕĕĄĒĄ�ĕđĖ�ĄďđĔđ�
�đČĊĕČčđĞ��Ąē�ĔĖĔĕā�Ąĕđē��ĝĕĄď�ĀďĄ�ĄďĕČĆĝďđ���ĄċđĆĝďđē��ČčĒđđĒĆĄďČĔ�ĝē��Čĝē�ā�ĐĀďđ�ĖĎČčĝ��
�ĒđĔąÿĎĎĈČ�ĕđď�đĒĆĄďČĔ�ĝ��øĄ�ĄďĕČĔğ�ĄĕĄ�ĄďĕČćĒđĞď��Ĉ�ĕđ�ĄďĕČĆĝďđ�čĄČ�ĕđ�ĈĐđĖćĈĕĈĒğďđĖď�
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ô�đĒĆĄďČĔ�ĝē� �Ąē� ĈĂďĄČ� ČčĄďĝē� ďĄ� �ĄĒÿĆĈČ� ĄďĕČĔğ�ĄĕĄ� ĈďĄďĕĂđď� čÿċĈ� ĐĀďđĖ� ĄďĕČĆĝďđĖ��
÷ĕĊď��ĒĄĆ�ĄĕČčĝĕĊĕĄ�ĀďĄ�ĄďĕĂĔĚ�Ą�ĄďĄĆďĚĒĂĉĈČ��ĝďđ��ĂĄ��ĈĒČđĘā�ĕđĖ�ĄďĕČĆĝďđĖ��Ċ�đ�đĂĄ�
đďđ�ÿĉĈĕĄČ�ĄďĕČĆđďČčĝē�čĄċđĒČĔĕāē��àďĄ��ĈĆÿĎđ�ĄďĕČĆĝďđ����Ę��ĀďĄē��ČčĒđđĒĆĄďČĔ�ĝē��ĀĘĈČ�
�đĎĎđĞē�ĄďĕČĆđďČčđĞē�čĄċđĒČĔĕĀē�ĆČ¬�ĄĖĕĝ��ĄĒÿĆđďĕĄČ��đĎĎÿ�ĈĂćĊ�ĄďĕČĔĚ�ÿĕĚď�ĈďĄďĕĂđď�
ĕđĖ��
ïÿċĈ�ĈĂćđē�ĄďĕČĔğ�Ąĕđē��đĖ�ĄďĄĆďĚĒĂĉĈČ�ĀďĄď�ĄďĕČĆđďČčĝ�čĄċđĒČĔĕā��ĄĒÿĆĈĕĄČ�Ą�ĝ��ČĄ�
đ�ÿćĄ�ĝ�đČĚď�è�ĎĈ�ėđčĖĕĕÿĒĚď���đĖ�Ą�đĕĈĎđĞď�ĀďĄ�čĎğďđ��øĄ�ĄďĕČĔğ�ĄĕĄ��đĖ��ĄĒÿĆđ�
ďĕĄČ�Ą�ĝ�ĀďĄď�čĎğďđ�è�ĎĈ�ėđčĖĕĕÿĒĚď�đďđ�ÿĉđďĕĄČ��đďđčĎĚďČčÿ���

����ì�ĕĈĘďČčā� ĕĊē��ĄĒĄĆĚĆāē��đďđčĎĚďČčğď�ĄďĕČĔĚ�ÿĕĚď�Ĕĕđ�ĈĒĆĄĔĕāĒČđ�ĄďĄ�ĕĞĘċĊčĈ� ĕđ�
����� čĄČ� ĄčđĎđĖċĈĂ� ĕĊď� ĈĐāē� ćČĄćČčĄĔĂĄ��àďĄ� Ĉ�ČĎĈĆ�Āďđ� ĄďĕČĆĝďđ� ĘđĒĊĆĈĂĕĄČ� �Ĉ� ĀďĈĔĊ�
ĔĈ��đďĕĂčČ�čĄČ��ĒđčĄĎĈĂ�ĄďđĔđĎđĆČčā�ĄďĕĂćĒĄĔĊ��Ĉ�Ą�đĕĀĎĈĔ�Ą�ďĄ�ĄĒĘĂĔĈČ�Ċ��ĄĒĄĆĚĆā�
ĄďĕČĔĚ�ÿĕĚď�Ą�ĝ�ĈĐĈČćČčĈĖ�ĀďĄ�è�ĎĈ�ėđčĞĕĕĄĒĄ��äĔĕĈĒĄ�Ą�ĝ�ćĞđ�Ĉąćđ�ÿćĈē�ĄėĄČĒĈĂĕĄČ�
đ�Ĕ�ĎāďĄē�čĄČ�Ą�đ�đďğďđďĕĄČ�ĕĄ�è�ĎĈ�ėđčĞĕĕĄĒĄ��øĄ�čĞĕĕĄĒĄ�ĄĖĕÿ�ĔĖďĕāčđďĕĄČ��Ĉ�čĄĒ�
čČďČčÿ� čĞĕĕĄĒĄ�čĄČ��ĄĒÿĆđďĕĄČ� ĕĄ�ĖąĒČćğ�ĄĕĄ��đĖ��ĄĒÿĆđĖď��đďđčĎĚďČčÿ�ĄďĕČĔğ�ĄĕĄ���
øĄ�ĖąĒČćğ�ĄĕĄ���đĒđĞď�ďĄ�ėĖĎÿĔĔđďĕĄČ�ĆČĄ��ĈĆÿĎĄ�ĘĒđďČčÿ�ćČĄĔĕā�ĄĕĄ�ĔĕĊď�čĄĕÿęĖĐĊ�
����đ&��čĄČ�ďĄ��ĄĒÿĆđĖď�đ�đČĄćā�đĕĈ�ĔĕČĆ�ā�ĕđ�ĔĖĆčĈčĒČ�Āďđ��đďđčĎĚďČčĝ�ĄďĕĂĔĚ�Ą�ĔĈ�
�ĈĆÿĎĈē��đĔĝĕĊĕĈē��ì�ĕĈĘďČčā�ĄĖĕā�ĄďĄ�ĕĞĘċĊčĈ�čĄċğē�ĕĄ�è�ĎĈ�ėđčĞĕĕĄĒĄ�ćĈď�Ĉ�ČąČğ�
ďđĖď�ĆČĄ��đĎĞ�ĀĐĚ�Ą�ĝ�ĕđ�Ĕğ�Ą�čĄČ�ćĈď���đĒđĞď�ďĄ�ćČĄĕĊĒĊċđĞď�ĔĈ�čĖĕĕĄĒđčĄĎĎČĀĒĆĈČĈē��
øĊď�ČćČĝĕĊĕĄ�ĄĖĕā�ĕĊď�Ą�đčĕđĞď�ĞĔĕĈĒĄ�Ą�ĝ�ĔĞďĕĊĐĊ��Ĉ�čĄĒčČďČčÿ�čĞĕĕĄĒĄ��øĄ�ĖąĒČćČčÿ�
čĞĕĕĄĒĄ��đĖ��ĄĒÿĆđďĕĄČ�đďđ�ÿĉđďĕĄČ�ĖąĒČćğ�ĄĕĄ�čĄČ���đĒđĞď�ďĄ��ĄĒÿĆđĖď��ĈĆÿĎĈē��đ�
ĔĝĕĊĕĈē�Ĉďĝē��đďđčĎĚďČčđĞ�ĄďĕČĔğ�Ąĕđē���

íêñç��R�

����ñĈ�ĕĊ��ĈĕĄĆĒĄėā�đČ��ĎĊĒđėđĒĂĈē��đĖ�ąĒĂĔčđďĕĄČ�ĔĕĄ�ĆđďĂćČĄ��ĈĕĄėĀĒđďĕĄČ�Ĕĕđ�P51$��Ĉ�
ąÿĔĊ�ĕĊ�ĔĖ��ĎĊĒĚ�ĄĕČčĝĕĊĕĄ�ĕĚď�ďđĖčĎĈđĕČćČčğď�ąÿĔĈĚď���øđ�ćĂčĎĚďđ�ĕ�ā�Ą�'1$�Ą�ĝ�ĕđ�
đ�đĂđ��ĒđāĎċĈ�ĕđ�ćđċĀď�ĕ�ā�Ą�ąĄčĕĊĒČĄčđĞ�P51$�ĈĂďĄČ�

���$7*�$$$�777�&&&�***�*$7�7*$�7$$���
���øç&�777�$$$�***�&&&�&7$�$&7�$77���

ïĄĕÿ�ĕĊ��ĈĕĄĆĒĄėā��ĕđ��ĝĒČđ�51$��đĖ�ĔĖďĕĂċĈĕĄČ�ĈĂďĄČ�ĔĖ��ĎĊĒĚ�ĄĕČčĝ��Ēđē�ĕĊ��ĂĄ�ĄĎĖ�
ĔĂćĄ�ĕĊē�ćČ�Ďāē�ĀĎČčĄē�ĕđĖ�'1$�ĕđĖ�ĆđďČćĂđĖ��ì�ĄĎĖĔĂćĄ�ĄĖĕā�ĈĂďĄČ�Ċ��ĈĕĄĆĒĄėĝ�ĈďĊ�čĄČ�
đďđ�ÿĉĈĕĄČ��Ċ�čĚćČčā��ì�ĔĖ��ĎĊĒĚ�ĄĕČčā�ĄĎĖĔĂćĄ�ĕđĖ�'1$�ĕđĖ�ĆđďČćĂđĖ��đďđ�ÿĉĈĕĄČ�čĚ�
ćČčā��øđ�51$�ĈĂďĄČ�ĕđ�čČďĊĕĝ�ĄďĕĂĆĒĄėđ�ĕĊē��ĎĊĒđėđĒĂĄē�Ĉďĝē�ĆđďČćĂđĖ�

����ì�ĄĎĎĊĎđĖĘĂĄ�ĕĚď�ąÿĔĈĚď�ĕđĖ�P51$�čĄċđĒĂĉĈČ�ĕĊď�ĄĎĎĊĎđĖĘĂĄ�ĕĚď�Ą�ČďđĐĀĚď�ĔĕČē��ĒĚ�
ĕĈæďĈē��Ĉ�ąÿĔĊ�ĀďĄď�čğćČčĄ�ĄďĕČĔĕđĂĘČĔĊē�ďđĖčĎĈđĕČćĂĚď�51$��Ĉ�Ą�ČďđĐĀĄ��ĒĚĕĈěďğď���đĖ�
đďđ�ÿĉĈĕĄČ�ĆĈďĈĕČčĝē�čğćČčĄē��ñĈ�ąÿĔĊ�ĕđ�ĆĈĆđďĝē�ĝĕČ�đ�ĆĈďĈĕČčĝē�čğćČčĄē�ĈĂďĄČ�čğćČčĄē�
ĕĒČ�ĎĀĕĄē��ćĊĎĄćā��ČĄ�ĕĒČÿćĄ�ďđĖčĎĈđĕČćĂĚď��ĕđ�čĚćČčĝďČđ��čĚćČčđ�đČĈĂ�ĀďĄ�Ą�ČďđĐĞ��ô�ĆĈ�
ďĈĕČčĝē�čğćČčĄē�ĈĂďĄČ�ĔĖďĈĘāē��ćĊĎĄćā�ĕđ�P51$�ćČĄąÿĉĈĕĄČ�ĔĖďĈĘğē�Ąďÿ�ĕĒĂĄ�ďđĖčĎĈđĕĂćČĄ�
ĘĚĒĂē�ďĄ��ĄĒĄĎĈĂ�ĈĕĄČ�čÿ�đČđ�ďđĖčĎĈđĕĂćČđ��ô�ĆĈďĈĕČčĝē�čğćČčĄē�Ĉ�ĂĔĊē�ĈĂďĄČ��Ċ�Ĉ�ČčĄĎĖ�
�ĕĝ�Ĉďđē��ćĊĎĄćā�čÿċĈ�ďđĖčĎĈđĕĂćČđ�ĄďāčĈČ�ĔĈ�ĀďĄ��ĝďđ�čĚćČčĝďČđ�čĄČ�Ąčĝ�Ċ�đ�ĆĈďĈĕČčĝē�
čğćČčĄē�ĀĘĈČ�čĚćČčĝďČđ�ĀďĄĒĐĊē�čĄČ�čĚćČčĝďČĄ�ĎāĐĊē��øđ�čĚćČčĝďČđ�ĀďĄĒĐĊē�ĔĈ�ĝĎđĖē�ĕđĖē�
đĒĆĄďČĔ�đĞē�ĈĂďĄČ�ĕđ��Ü$8*�Ü�čĄČ�čĚćČčđ�đČĈĂ�ĆČĄ�ĕđ�Ą�ČďđĐĞ��ĈċĈČđďĂďĊ��ù�ÿĒĘđĖď�ĕĒĂĄ�čĚćČ�
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čĝďČĄ�ĎāĐĊē��ĕĄ��Ü8$*�Ü��
�Ü8*$�Ü�čĄČ�

�Ü8$$�Ü��ì��ĄĒđĖĔĂĄ�ĕĚď�čĚćČčđďĂĚď�ĄĖĕğď�Ĕĕđ��ĝĒČđ�ĕđĖ�
P51$�đćĊĆĈĂ�Ĕĕđď�ĕĈĒ�ĄĕČĔ�ĝ�ĕĊē�ĔĞďċĈĔĊē�ĕĊē��đĎĖ�Ĉ�ĕČćČčāē�ĄĎĖĔĂćĄē��
øĀĎđē��čĄĕÿ�ĕĊ��ĈĕÿėĒĄĔĊ�ĕđĖ�P51$��ĒĄĆ�Ąĕđ�đČĈĂĕĄČ�Ċ�ĄďĕČĔĕđĂĘČĔĊ�ĕĚď�čĚćČčđďĂĚď�ĔĈ�
Ą�ČďđĐĀĄ�čĄČ�Ċ�ćČĄćđĘČčā�ĔĞďćĈĔĊ�ĕĚď�Ą�ČďđĐĀĚď�ĔĈ��đĎĖ�Ĉ�ĕČćČčā�ĄĎĖĔĂćĄ��
�ČĄąÿĉđďĕĄē��Ĉ�ąā�Ą�ĕĒČ�ĎĀĕĄē�ĕđ�ćđċĀď�ąĄčĕĊĒČĄčĝ�P51$�Ą�ĝ�ĕĄ�ćĈĐČÿ��Ēđē�ĕĄ�ĄĒČĔĕĈ�
Ēÿ�ćĈď�Ĉďĕđ�ĂĉđĖ�Ĉ�čĚćČčĝďČđ�ĀďĄĒĐĊē���Ü$8*�Ü���ĄďĕĂċĈĕĄ�ćČĄąÿĉđďĕÿē�ĕđ��Ą�ĝ�ĕĄ�ĄĒČĔĕĈĒÿ�
�Ēđē� ĕĄ� ćĈĐČÿ� Ĉďĕđ�ĂĉđĖ�Ĉ� čĚćČčĝďČđ� ĀďĄĒĐĊē� ��Ü$8*�Ü�� ��Ēğĕđ� čĚćČčĝďČđ�� čĄČ� �Ĉĕÿ� Ą�ĝ�
ĄĒČċ�ĝ�ďđĖčĎĈđĕČćĂĚď��ĄčĀĒĄČđ��đĎĎĄ�ĎÿĔČđ�ĕđĖ�ĕĒĂĄ��ĔĖĆčĈčĒČ�ĀďĄ��Ĉĕÿ�Ą�ĝ�ćĈčĄ�ĀďĕĈ�
ďđĖčĎĈđĕĂćČĄ�ā��ĀďĕĈ�čĚćČčĝďČĄ��Ĉďĕđ�ĂĉđĖ�Ĉ�čĄČ�ĕđ��Ēğĕđ�čĚćČčĝďČđ�ĎāĐĊē���Ü8*$�Ü��ĒđĕĈ�
ĎĈĖĕĄĂĄ�ĕĒČ�ĎĀĕĄ���
ê�đ�ĀďĚē��ćĈćđ�ĀďđĖ�ĝĕČ�ĕđ�čĚćČčĝďČđ�ĎāĐĊē�ćĈ��ĈĕĄėĒÿĉĈĕĄČ�ĔĈ�čÿ�đČđ�Ą�ČďđĐĞ��đ�ĄĒČċ�
�ĝē�ĕĚď�Ą�ČďđĐĀĚď��đĖ�ĔĖĆčĒđĕđĞď�ĕĊď�đĎČĆđ�Ĉ�ĕČćČčā�ĄĎĖĔĂćĄ��đĖ�ċĄ��ĒđčĞęĈČ�Ą�ĝ�ĕĊ�
�ĈĕÿėĒĄĔĊ�ĕđĖ�ćđċĀďĕđē�ąĄčĕĊĒČĄčđĞ�P51$��ċĄ�ĈĂďĄČ�ĀĐČ��øĄ�ąĄčĕĊĒČĄčÿ�P51$�ćĈď�ĖėĂ�
ĔĕĄĕĄČ�ĚĒĂ�ĄďĔĊ��đ�ĝĕĈ�ćĈď���đĒĈĂ�ďĄ�ĈĂďĄČ��ČčĒĝĕĈĒđē�đ�ĄĒČċ�ĝē�ĕĚď�Ą�ČďđĐĀĚď���

����ì�51$��đĎĖ�ĈĒÿĔĊ��ĕđ�ĀďĉĖ�đ��đĖ��ĒĄĆ�Ąĕđ�đČĈĂ�ĕĊ��ĈĕĄĆĒĄėā��ĔĖďćĀĈČ�ĕĄ�ĒČąđďđĖčĎĈ�
đĕĂćČĄ���đĖ��ĒđĔĕĂċĈďĕĄČ�ĕđ�ĀďĄ��Ĉĕÿ�ĕđ�ÿĎĎđ���Ĉ��Üĺ�Ü�ėĚĔėđćČĈĔĕĈĒČčĝ�ćĈĔ�ĝ��ì��ĈĕĄ�
ĆĒĄėā�Ĉ�đ�ĀďĚē�ĀĘĈČ��ĒđĔĄďĄĕđĎČĔ�ĝ��Üĺ�Ü���ĊĎĄćā�ĕđ��ĄĒĄĆĝ�Ĉďđ�P51$�ćĊ�ČđĖĒĆĈĂĕĄČ�
�Ĉ��ĒđĔĄďĄĕđĎČĔ�ĝ��Üĺ�Ü�čĄČ�čĄĕÿ�ĕĊ��ĈĕÿėĒĄĔā�ĕđĖ��ĕđ�ĒČąĝĔĚ�Ą�čČďĈĂĕĄČ�čĄĕÿ��āčđē�
ĕđĖ�P51$�Ą�ĝ�ĕđ��Ü�ÿčĒđ�ĕđĖ��Ēđē�ĕđ��Ü�ÿčĒđ�ĕđĖ���ĊĎĄćā�ĕđ�čĚćČčĝďČđ�ĀďĄĒĐĊē���Ü$8*�Ü��
ąĒĂĔčĈĕĄČ��Ēđē�ĕđ��Ü�ÿčĒđ�ĕđĖ�P51$�Ĉďğ�ĕđ�čĚćČčĝďČđ�ĎāĐĊē���Ü8*$�Ü���Ēđē�ĕđ��Ü�ÿčĒđ�ĕđĖ�
P51$��÷ĖďĈ�ğē�đ��ĒđĔĄďĄĕđĎČĔ�ĝē�ĕđĖ�ćđċĀďĕđē�P51$�ĈĂďĄČ�

�Ü����$8*$$$888&&&****$88*$8$$�����Ü

øđ��ĄĒĄĆĝ�Ĉďđ�Ą�ĝ�ĕĊ��ĈĕĄĆĒĄėā�P51$�ĀĘĈČ�ĄďĕČ�ĄĒÿĎĎĊĎđ��ĒđĔĄďĄĕđĎČĔ�ĝ���Ĉ�ĕĊ��Ċ�
čĚćČčā�ĄĎĖĔĂćĄ�ĕđĖ�ĆđďČćĂđĖ��ĄėđĞ�Ċ�ĄĎĖĔĂćĄ�ĄĖĕā�ĕđĖ�ĆđďČćĂđĖ�ĈĂďĄČ�Ċ��ĈĕĄĆĒĄėĝ�ĈďĊ�
čĄČ�Ĉ�đ�ĀďĚē�ĈĂďĄČ�ĔĖ��ĎĊĒĚ�ĄĕČčā��Ēđē�ĕđ�P51$��Ĉďğ�Ċ�čĚćČčā�ĄĎĖĔĂćĄ�ĕđĖ�ĆđďČćĂđĖ�
ĀĘĈČ�ĕđď�ĂćČđ��ĒđĔĄďĄĕđĎČĔ�ĝ�čĄČ�ĄĎĎĊĎđĖĘĂĄ�ďđĖčĎĈđĕČćĂĚď��Ĉ�ĕđ�P51$���ĝďđ��đĖ�ĄďĕĂ�
ĆČĄ�ĒČąđďđĖčĎĈđĕĂćČĄ��đĖ�ĀĘĈČ� ĕđ�P51$��Ċ�čĚćČčā�ĄĎĖĔĂćĄ�ĀĘĈČ�ćĈđĐĖĒČąđďđĖčĎĈđĕĂćČĄ��
ê�đ�ĀďĚē�ĕđ�ĆđďĂćČđ�ĕđĖ�Ė�đĈĒĚĕā�Ąĕđē���ĀĘĈČ�ĕđď��ĄĒĄčÿĕĚ��ĒđĔĄďĄĕđĎČĔ�ĝ�

� �Ü���$7*$$$777&&&****$77*$7$$����Ü� ĺ� čĚćČčā
� �Ü���øç&777$$$***&&&&7$$&7$77���

�Ü� ĺ� �Ċ�čĚćČčā�

����øđ�čĚćČčĝďČđ�ĀďĄĒĐĊē�ĕĊē��ĈĕÿėĒĄĔĊē�ĈĂďĄČ�ĕđ�ĂćČđ�ĔĈ�ĝĎđĖē�ĕđĖē�đĒĆĄďČĔ�đĞē�čĄČ�ĈĂďĄČ�
ĕđ��Ü$8*�Ü��đĖ�čĚćČčđ�đČĈĂ�ĆČĄ�ĕđ�Ą�ČďđĐĞ��ĈċĈČđďĂďĊ��øđ��Ēğĕđ�čĚćČčĝďČđ�ĕđĖ�P51$��đĖ�
�ĈĕĄėĒÿĉĈĕĄČ��ĈĂďĄČ��ÿďĕđĕĈ��Ü$8*�Ü�čĄČ�ĔĈ�ĄĖĕĝ��ĒđĔćĀďĈĕĄČ�ĕđ�W51$��đĖ�ėĀĒĈČ�ĕđ�Ą�ČďđĐĞ�
�ĈċĈČđďĂďĊ�

÷Ċ�ĈĂĚĔĊ���øđ�ąĄčĕĊĒČĄčĝ�P51$��Ěē��Ēđěĝď�ĕĊē��ĈĕĄĆĒĄėāē�Ĉďĝē�ąĄčĕĊĒČĄčđĞ�ĆđďĂ�
ćČđĖ��đĖ�ćĈď�đĒĆĄďğďĈĕĄČ�ĔĈ�đ�ĈĒĝďČđ��Ĉčĕĝē�Ą�ĝ�ĕĊď��ĈĕĄėĒÿĔČ�Ċ��ĈĒČ�
đĘā�ĕđĖ���đĖ�Ą�đĕĈĎĈĂĕĄČ�Ą�ĝ�ĕđ�čĚćČčĝďČđ�ĀďĄĒĐĊē�čĄČ�ĝĎĈē�ĕČē�ĕĒČ�ĎĀĕĈē�
ďđĖčĎĈđĕČćĂĚď��ĀĘĒČ��ĒČď�ĕđ�čĚćČčĝďČđ�ĎāĐĊē��Ą�đĕĈĎĈĂĕĄČ�Ĉ�ĂĔĊē�Ą�ĝ�ĕĊď�
�Ü�čĄČ��Ü�Ą�ĈĕÿėĒĄĔĕĊ��ĈĒČđĘā��ćĞđ��ĈĒČđĘĀē��Ĉ�đĒČĔ�ĀďđĖē�ĒĝĎđĖē�ĔĕĊď�
ĀčėĒĄĔĊ�ĕĊē�ĆĈďĈĕČčāē��ĎĊĒđėđĒĂĄē���đĖ�ĝ�Ěē�ćĈď��ĈĕĄėĒÿĉđďĕĄČ�ĔĈ�Ą�Č�
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ďđĐĀĄ��ì��ĂĄ�ąĒĂĔčĈĕĄČ�Ĕĕđ��Ü�ÿčĒđ�ĕđĖ�P51$��ĄďĕĂĔĕđČĘĄ�čĄČ�ĕđĖ�ĆđďČćĂđĖ��
čĄČ�Ċ�ÿĎĎĊ�Ĕĕđ��Ü�ÿčĒđ�ĕđĖ��ĄďĕĂĔĕđČĘĄ�čĄČ�ĕđĖ�ĆđďČćĂđĖ���àĕĔČ�Ċ�ĎĀĐĊ�©�đ�
ĒĂđĖª�ĔĕĊ�ćČĄĕĞ�ĚĔĊ� ĕđĖ��đĖ� Ė�đĈĒĚĕā�Ąĕđē� ĕđĖ��đĖ�ċĀ�Ąĕđē�ċĈĚĒĈĂĕĄČ�
�Ċ�Ĉ�ČĕĖĘāē�čĄċğē�ĀďĄ�ąĄčĕĊĒČĄčĝ�ĆđďĂćČđ��đĖ�ćĈď�ĈĂďĄČ�ćđ�Ččĝ�ĆđďĂćČđ�
đ�ĈĒđďĂđĖ�Ą�đĕĈĎĈĂĕĄČ�Ą�ĝ�ĕĊď��Ü�Ą�ĈĕÿėĒĄĔĕĊ��ĈĒČđĘā��ĕđ��ĈĕĄėĒÿĔČ�đ�
ĕ�ā�Ą��ĕđ�čĚćČčĝďČđ�ĎāĐĊē��ĕĊď��Ü�Ą�ĈĕÿėĒĄĔĕĊ��ĈĒČđĘā�čĄČ�ĕČē�ĄĎĎĊĎđĖ�
ĘĂĈē�ĎāĐĊē�ĕĊē��ĈĕĄĆĒĄėāē��Ĉ�ĂĔĊē���ĒđĔĕÿ�Ą�ĝ�ĕđ�ĆđďĂćČđ�Ė�ÿĒĘĈČ�ĔĂ�
ĆđĖĒĄ��ĂĄ�ĄĎĎĊĎđĖĘĂĄ�'1$��đ�Ė�đčČďĊĕāē��çčĝ�Ċ�ĈĂďĄČ�ĄćĞďĄĕđ�đĎĝčĎĊĒđ�
ĕđ�čĖĒĂĚē��ĝĒČđ�'1$�ĕđĖ�ąĄčĕāĒČđĖ�ā�ĀĔĕĚ�ĀďĄ�đĎĝčĎĊĒđ��ĎĄĔ�ĂćČĝ�ĕđĖ�
�Ĉÿď�ćČĄċĀĕĈČ��ďĄ�Ą�đĕĈĎĈĂĕĄČ��ĝďđ�Ą�ĝ�ĄĖĕĝ�ĕđ�ĆđďĂćČđ�čĄČ�ďĄ��Ċď�ėĀĒĈČ�čĄČ�
ÿĎĎĈē�ĄĎĎĊĎđĖĘĂĈē�'1$�
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çõôðùøìöîê÷�êóêøç÷êî÷��Ü�øçóì÷
ê÷õêöîòôù�êòîçîôù�ðùïêîôù�����

êóêøçëôñêòô�ñçíìñç�íêøîïì÷�ïçøêùíùò÷ì÷
èîôðôéîç

íêñç��đ�
���
ç���éČĄ�ĕČē�Ċ�ČĕĈĎĈĂē��ĒđĕÿĔĈČē���ĀĚē�čĄČ����ďĄ�ĆĒÿęĈĕĈ�Ĕĕđ�ĕĈĕĒÿćČĝ�ĔĄē�ĕđď�ĄĒČċ�ĝ�ĕĊē�ėĒÿĔĊē�
čĄČ�ćĂ�ĎĄ�ĕđĖ�ĕđ�ĆĒÿ��Ą��đĖ�ĄďĕČĔĕđČĘĈĂ�Ĕĕđ�ĔĚĔĕĝ�ĔĖ��ĎāĒĚ�ÿ�ĕĊē��

���+��ĈĕĄĆĒĄėā�ĕđĖ�'1$�čĄĕĄĎĞĈĕĄČ�Ą�ĝ�ĕĊď
Ą��'1$��đĎĖ�ĈĒÿĔĊ�
ą��51$��đĎĖ�ĈĒÿĔĊ�
Ć��'1$�ćĈĔ�ÿĔĊ�čĄČ�'1$��đĎĖ�ĈĒÿĔĊ�
ć��'1$��đĎĖ�ĈĒÿĔĊ�čĄČ�51$��đĎĖ�ĈĒÿĔĊ�

ñđďÿćĈē��
���øĄ�ėĖĎĈĕČčÿ�ĘĒĚ�đĔğ�ĄĕĄ�ĕđĖ�ĄďċĒğ�đĖ�Ą�ĄďĕğďĕĄČ
Ą���ĝďđ�ĔĕđĖē�ĆĄ�ĀĕĈē�
ą���ĝďđ�čĄĕÿ�ĕĊď�ĄďĄ�ĄĒĄĆĚĆČčā�ĊĎČčĂĄ�
Ć���ĝďđ�čĄĕÿ�ĕĊ��ĈĔĝėĄĔĊ�
ć��ĔĈ�ĝĎĄ�ĕĄ�čĞĕĕĄĒĄ�ĕđĖ�ĄďċĒğ�ČďđĖ�Ĕğ�Ąĕđē�

ñđďÿćĈē��
���ôČ��ĈĒČđĒČĔĕČčĀē�ĈďćđďđĖčĎĈÿĔĈē
Ą���ĄĒÿĆđďĕĄČ�Ą�ĝ�ČđĞē�
ą��ĈĂďĄČ�Ą�ĄĒĄĂĕĊĕĈē�ĆČĄ�ĕĊď�ĀďĄĒĐĊ�ĕĊē�ĄďĕČĆĒĄėāē�
Ć��ĔĖ��ĈĕĀĘđĖď�ĔĕĊď�ĄďĕĂĔĕĒđėĊ��ĈĕĄĆĒĄėā�
ć���ĄĒÿĆđďĕĄČ�Ą�ĝ�ąĄčĕāĒČĄ�

ñđďÿćĈē��
���øĄ�ĄďĕČĔğ�ĄĕĄ�ĈĂďĄČ
Ą��ďđĖčĎĈěčÿ�đĐĀĄ�
ą���ĒĚĕĈæďĈē�
Ć��ĖćĄĕÿďċĒĄčĈē�
ć��ĎČ�ĂćČĄ�

ñđďÿćĈē��
���àďĄ�ďđĖčĎĈđĕĂćČđ�'1$���đĒĈĂ�ďĄ�Ą�đĕĈĎĈĂĕĄČ�Ą�ĝ
Ą��ćĈđĐĖĒČąĝĉĊ��ėĚĔėđĒČčā�đ�ÿćĄ��đĖĒĄčĂĎĊ�
ą��ĒČąĝĉĊ��ėĚĔėđĒČčā�đ�ÿćĄ��ċĖ�ĂďĊ�
Ć��'1$�ćĈĔ�ÿĔĊ��ėĚĔėđĒČčā�đ�ÿćĄ��ĄćĈďĂďĊ�
ć��ćĈđĐĖĒČąĝĉĊ��ėĚĔėđĒČčā�đ�ÿćĄ��ĄćĈďĂďĊ�

ñđďÿćĈē��
%���õđČĄ�ĈĂďĄČ�ĕĄ�ĕĀĔĔĈĒĄ�ĈĂćĊ��đĒĂĚď�51$��đĖ��ĄĒÿĆđďĕĄČ��Ĉ�ĕĊ��ĈĕĄĆĒĄėā�čĄČ��đČđē�đ�Ēĝ�
Ďđē�ĕđĖ�čĄċĈďĝē�Ą�ĝ�ĄĖĕÿ�

ñđďÿćĈē���
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íêñç��đ

ç���òĄ��ĈĕĄėĀĒĈĕĈ�Ĕĕđ�ĕĈĕĒÿćČĝ�ĔĄē�ĕČē�ćĞđ�ĈďĝĕĊĕĈē��đĖ�ĄčđĎđĖċđĞď��ĄėđĞ��ĄĒĄĎĈĂęĈĕĈ�ĝĒđĖē�
Ą�ĝ�ĕđĖē�ĈĖĒČĔčĝ�ĈďđĖē��ĀĔĄ�ĔĈ��ĄĒĀďċĈĔĊ��ĀĕĔČ�ğĔĕĈ�đČ��ĒđĕÿĔĈČē��đĖ�ċĄ��ĄĒĄ�ĈĂďđĖď�
ďĄ�ĈĂďĄČ�ĔĚĔĕĀē�

����øĄ��ČĕđĘĝďćĒČĄ��ĈĒČĀĘđĖď�Ěē�ĆĈďĈĕČčĝ�ĖĎČčĝ��'1$���51$���ĕđ�đ�đĂđ�čĚćČčđ�đČĈĂ��ČčĒĝ�
ĄĒČċ�ĝ��ĒĚĕĈěďğď��đĖ�ĈĎĀĆĘđĖď�ĕĊ�ĎĈČĕđĖĒĆĂĄ�ĕĊē��ėĚĕđĔĞďċĈĔĊē���đĐĈČćĚĕČčāē�ėĚ�
ĔėđĒĖĎĂĚĔĊē���øĄ��ČĕđĘĝďćĒČĄ�ĘĄĒĄčĕĊĒĂĉđďĕĄČ�Ěē��ĄĖĕĝďđ�Ą���Ċ�ČĄĖĕĝďđ�Ą��đĒĆĄďĂćČĄ�
čĄČ�ĔĕđĖē�ĄďğĕĈĒđĖē�đĒĆĄďČĔ�đĞē�ĀĘđĖď���ĊĕĒČčā����ĄĕĒČčā���ĒđĀĎĈĖĔĊ�

ñđďÿćĈē��
����ì�ČďĔđĖĎĂďĊ�ĈĂďĄČ��ĂĄ��đĒ�ĝďĊ���ąČĕĄ�ĂďĊ���đĖ�Ą�đĕĈĎĈĂĕĄČ�Ą�ĝ�����Ą�ČďđĐĀĄ���ďđĖčĎĈđĕĂ�
ćČĄ��čĄČ��ĄĒÿĆĈĕĄČ�Ą�ĝ�ĈČćČčÿ�čĞĕĕĄĒĄ�ĕđĖ��ā�Ąĕđē����ĄĆčĒĀĄĕđē���öĖċ�ĂĉĈČ�ĕđ��ĈĕĄąđ�
ĎČĔ�ĝ�ĕĚď��ĖćĄĕĄďċĒÿčĚď����ĒĚĕĈěďğď��čĄČ�ĈČćČčĝĕĈĒĄ�ĕđ��đĔđĔĕĝ�ĕđĖē��Ĕĕđ�ĄĂ�Ą���ĔĕĄ�
đĞĒĄ���ì� ĄĔċĀďĈČĄ� �đĖ� đėĈĂĎĈĕĄČ� ĔĕĊď� ĀĎĎĈČęĊ� ā� �ĈĂĚĔĊ� ĕĊē� ČďĔđĖĎĂďĊē� đďđ�ÿĉĈĕĄČ�
�ćČĄąāĕĊē���ĄďĄČ�ĂĄ��

ñđďÿćĈē��
è���òĄ�ĘĄĒĄčĕĊĒĂĔĈĕĈ�čĄċĈ�ĂĄ�Ą�ĝ�ĕČē��ĒđĕÿĔĈČē��đĖ�ĄčđĎđĖċđĞď�ĆĒÿėđďĕĄē�Ĕĕđ�ĕĈĕĒÿćČĝ�ĔĄē��
ćĂ�ĎĄ�Ą�ĝ�ĕđď�ĄĒČċ�ĝ�čÿċĈ��ĒĝĕĄĔĊē��ĕđ�ĆĒÿ��Ą�÷��Ąď�ĄĖĕā�ĈĂďĄČ�÷ĚĔĕā��ā�ĕđ�ĆĒÿ��Ą�ð��Ąď�
ĄĖĕā�ĈĂďĄČ�ðĄďċĄĔ�ĀďĊ�

���ôČ�ĆĈďĈĕČčÿ�ĕĒđ�đ�đČĊ�ĀďĈē�ĕđ�ÿĕĈē�ćĊ�ČđĖĒĆđĞďĕĄČ��Ĉ�ĈĎĈĆĘĝ�ĈďĈē�ćČĄĔĕĄĖĒğĔĈČē�
ñđďÿćĈē��

���÷Ĉ��ĂĄ�ĔĖďĈĘā�čĄĎĎČĀĒĆĈČĄ�ćĈď�ĔĊ�ĈČğďđďĕĄČ�ċÿďĄĕđČ�ĕĚď��ČčĒđđĒĆĄďČĔ�ğď�
ñđďÿćĈē��

����ì�ĆđďČćČĄčā� ċĈĒĄ�ĈĂĄ� ĔĕđĘĈĞĈČ� ďĄ� ©ćČđĒċğĔĈČª� ĕĊ� ĆĈďĈĕČčā� ąĎÿąĊ� ĈČĔÿĆđďĕĄē�ĔĕđĖē�
ĄĔċĈďĈĂē�ėĖĔČđĎđĆČčÿ�ĄĎĎĊĎĝ�đĒėĄ�ĕđĖ��ĈĕĄĎĎĄĆ�ĀďđĖ�ĆđďČćĂđĖ�

ñđďÿćĈē��
����ôČ�'1$�ĈĎČčÿĔĈē�Ĕ�ÿďĈ�ĕđĖē�ćĈĔ�đĞē�ĖćĒđĆĝďđĖ��ĈĕĄĐĞ�ćĞđ��đĎĖďđĖčĎĈđĕČćČčğď�ĄĎĖ�
ĔĂćĚď�51$�

ñđďÿćĈē��
����÷Ĉ��đĎĎÿ�ąĄčĕāĒČĄ��Ĉčĕĝē�Ą�ĝ�ĕđ�čĞĒČđ�čĖčĎČčĝ��ĝĒČđ�'1$��Ė�ÿĒĘđĖď�čĄČ�ĕĄ��ĎĄĔ�ĂćČĄ�

ñđďÿćĈē��

íêñç��đ

ì��ĄĒĄĆĚĆā��ČĄē�ėĄĒ�ĄčĈĖĕČčāē��ĒĚĕĈæďĊē�ĄďċĒğ�ČďĊē��ĒđĀĎĈĖĔĊē���đĒĈĂ�ďĄ�ĆĂďĈČ�čĄČ�Ą�ĝ�
ĕĄ�ćČĄĆđďČćČĄčÿ�ĉğĄ�
����õđČĄ�ĈĂďĄČ�ĕĄ�ąā�ĄĕĄ�ĕĊē�ćČĄćČčĄĔĂĄē��đĖ��ĒđĊĆđĞďĕĄČ�ĕĊē�ĆĀďďĊĔĊē�Ĉďĝē�ćČĄĆđďČćČĄ�
čđĞ�ĉğđĖ�

ñđďÿćĈē��
�����êčĕĝē�Ą�ĝ�ĕĄ�ćČĄĆđďČćČĄčÿ�ĉğĄ��Ą�ĝ��đČđĖē�ÿĎĎđĖē�đĒĆĄďČĔ�đĞē�ĈĂďĄČ�ćĖďĄĕā�Ċ��ĄĒĄ�
ĆĚĆā�ĄďċĒğ�ČďĊē�ėĄĒ�ĄčĈĖĕČčāē��ĒĚĕĈæďĊē�čĄČ�ĔĈ��đČđ�ĘĄĒĄčĕĊĒČĔĕČčĝ�ĕđĖ�ĆĈďĈĕČčđĞ�
čğćČčĄ�ĔĕĊĒĂĉĈĕĄČ�Ċ�ćĖďĄĕĝĕĊĕĄ�ĄĖĕā�

ñđďÿćĈē���
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���éČĄĕĂ�Ċ�čĎĚďđ�đĂĊĔĊ�ĈĂďĄČ�ĘĒāĔČ�Ċ�ĆČĄ�ĕđď��đĎĎĄ�ĎĄĔČĄĔ�ĝ�ĕĚď�ćČĄĆđďČćČĄčğď�ĉğĚď�
ñđďÿćĈē��

íêñç��đ

÷Ĉ� Ą�đĔĕĈČĒĚ�Āďđ� ċÿĎĄ�đ� čĄĎĎČĈĒĆĈČğď� ĝ�đĖ� Ċ� ċĈĒ�đčĒĄĔĂĄ� ĀĘĈČ� ĒĖċ�ČĔĕĈĂ� ĔĕđĖē� ��đ&�
ĀĘđĖď� ĕđ�đċĈĕĊċĈĂ� ćĞđ�ėČÿĎĈē� �Ĉ� čĄĎĎČĀĒĆĈČĈē� �ČčĒđđĒĆĄďČĔ�ğď�� ÷ĕĊ� �ĂĄ�ėČÿĎĊ� čĄĎĎČĈĒ�
ĆĈĂĕĄČ�đ��ČčĒđđĒĆĄďČĔ�ĝē�ç�čĄČ�ĔĕĊď�ÿĎĎĊ�đ��ČčĒđđĒĆĄďČĔ�ĝē�è��ç�ĝ�ĕČē�ėČÿĎĈē�ĄĖĕĀē�ĀĘĈČ�
Ą�đ�ĄčĒĖďċĈĂ�đ�ĄĀĒĄē��ô��ČčĒđđĒĆĄďČĔ�ĝē�ç�ĀĘĈČ�ÿĒČĔĕĊ�ċĈĒ�đčĒĄĔĂĄ�Ąďÿ�ĕĖĐĊē�ĕđĖē���đ&��
Ĉďğ�đ��ČčĒđđĒĆĄďČĔ�ĝē�è�ĕđĖē���đ&�

øĊ�ĘĒđďČčā�ĔĕČĆ�ā�W���ĆČĄ�čÿ�đČđ�ĎĝĆđ��Ą�đ�ĄčĒĞďđďĕĄČ�ĕĄ��ğ�ĄĕĄ�Ą�ĝ�ĕČē�ėČÿĎĈē�ĕĚď�čĄĎĎČ�
ĈĒĆĈČğď�čĄČ�đČ��ČčĒđđĒĆĄďČĔ�đĂ�ĀĒĘđďĕĄČ�ĔĈ�Ĉ�Ąėā��Ĉ�ĕđď�Ąĕ�đĔėĄČĒČčĝ�ĄĀĒĄ�
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íêñç��R�

������
ç��ôČ�ĔĚĔĕĀē�Ą�ĄďĕāĔĈČē�ĈĂďĄČ�
���ą
���ć
���ć
���ą
���ć

è���ñĈ�ĕĊ��ĈĕĄĆĒĄėā�đČ��ĎĊĒđėđĒĂĈē��đĖ�ąĒĂĔčđďĕĄČ�ĔĕĄ�ĆđďĂćČĄ���ĈĕĄėĀĒđďĕĄČ�Ĕĕđ�51$��Ĉ�
ąÿĔĊ�ĕĊ�ĔĖ��ĎĊĒĚ�ĄĕČčĝĕĊĕĄ�ĕĚď�ďđĖčĎĈđĕČćČčğď�ąÿĔĈĚď��ù�ÿĒĘđĖď�ĕĀĔĔĈĒĄ�ĈĂćĊ��đĒĂ�
Ěď�51$��đĖ��ĄĒÿĆđďĕĄČ��Ĉ�ĕĊ��ĈĕĄĆĒĄėā��ĕđ�ĄĆĆĈĎČđėĝĒđ�51$��P51$���ĕđ��ĈĕĄėđĒČčĝ�
51$��W51$���ĕđ�ĒČąđĔĚ�Ččĝ�51$��U51$��čĄČ�ĕđ��ČčĒĝ��ĖĒĊďČčĝ�51$��VQ51$���7Ą�ĕĒĂĄ��ĒğĕĄ�
ĈĂćĊ�Ė�ÿĒĘđĖď�čĄČ�ĔĕđĖē��ĒđčĄĒĖĚĕČčđĞē�čĄČ�ĔĕđĖē�ĈĖčĄĒĖĚĕČčđĞē�đĒĆĄďČĔ�đĞē��ĄĎĎÿ�ĕđ�
ĕĀĕĄĒĕđ�Ė�ÿĒĘĈČ��ĝďđ�ĔĕđĖē�ĈĖčĄĒĖĚĕČčđĞē�
���$ĆĆĈĎČđėĝĒđ�51$��P51$���7Ą��ĝĒČĄ�ĄĖĕÿ��ĈĕĄėĀĒđĖď�ĕĊď��ĎĊĒđėđĒĂĄ�ĕđĖ�'1$�ĆČĄ�ĕĊď�
�ĄĒĄĆĚĆā��ČĄē��đĎĖ�Ĉ�ĕČćČčāē�ĄĎĖĔĂćĄē��

���öČąđĔĚ�Ččĝ�51$��U51$���øĄ��ĝĒČĄ�ĄĖĕÿ�ĔĖďćĀđďĕĄČ��Ĉ��ĒĚĕĈæďĈē�čĄČ�ĔĘĊ�ĄĕĂĉđĖď�ĕđ�ĒČ�
ąĝĔĚ�Ą��ĀďĄ��ĔĚ�ĄĕĂćČđ��Ą�ĄĒĄĂĕĊĕđ�ĆČĄ�ĕĊď��ĒĄĆ�Ąĕđ�đĂĊĔĊ�ĕĊē��ĒĚĕĈěďđĔĞďċĈĔĊē��

����ñĈĕĄėđĒČčĝ�51$��W51$���ïÿċĈ���ĝĒČđ�W51$�ĀĘĈČ��ĂĄ�ĈČćČčā�ĕĒČ�ĎĀĕĄ�ďđĖčĎĈđĕČćĂĚď��ĕđ�
ĄďĕČčĚćČčĝďČđ��Ĉ�ĕĊď�đ�đĂĄ��ĒđĔćĀďĈĕĄČ��ĎĝĆĚ�ĔĖ��ĎĊĒĚ�ĄĕČčĝĕĊĕĄē��Ĉ�ĕđ�ĄďĕĂĔĕđČĘđ�
čĚćČčĝďČđ�ĕđĖ�P51$��çčĝ�Ċ�čÿċĈ��ĈĕĄėđĒČčĝ�51$�ćČĄċĀĕĈČ��ĂĄ�ĈČćČčā�ċĀĔĊ�ĔĞďćĈĔĊē��Ĉ�
ĀďĄ�ĔĖĆčĈčĒČ�Āďđ�Ą�ČďđĐĞ�čĄČ�ĕđ��ĈĕĄėĀĒĈČ�ĔĕĊ�ċĀĔĊ�ĕĊē��ĒĚĕĈěďđĔĞďċĈĔĊē��

���ñČčĒĝ��ĖĒĊďČčĝ�51$��VQ51$���êĂďĄČ��ČčĒÿ��ĝĒČĄ�51$��ĕĄ�đ�đĂĄ�ĔĖďćĀđďĕĄČ��Ĉ��ĒĚĕĈæďĈē�
čĄČ�ĔĘĊ�ĄĕĂĉđĖď��ČčĒÿ�ĒČąđďđĖčĎĈđ�ĒĚĕĈěďČčÿ�ĔĚ�ĄĕĂćČĄ��øĄ�ĔĚ�ĄĕĂćČĄ�ĄĖĕÿ�čĄĕĄĎĞđĖď�
ĕĊď��ĚĒĂ�ĄďĔĊ��ĕđĖ�P51$��ì�ĚĒĂ�ĄďĔĊ�ĕđĖ�P51$�ĆĂďĈĕĄČ��ĝďđ�ĔĕđĖē�ĈĖčĄĒĖĚĕČčđĞē�
đĒĆĄďČĔ�đĞē��

íêñç��R

ç�������øĄ��ČĕđĘĝďćĒČĄ��ĈĒČĀĘđĖď�Ěē�ĆĈďĈĕČčĝ�ĖĎČčĝ�'1$�� ĕđ�đ�đĂđ�čĚćČčđ�đČĈĂ��ČčĒĝ�ĄĒČċ�ĝ�
�ĒĚĕĈěďğď��đĖ�ĈĎĀĆĘđĖď�ĕĊ�ĎĈČĕđĖĒĆĂĄ�ĕĊē�đĐĈČćĚĕČčāē�ėĚĔėđĒĖĎĂĚĔĊē��øĄ��ČĕđĘĝď�
ćĒČĄ� ĘĄĒĄčĕĊĒĂĉđďĕĄČ� Ěē�Ċ�ČĄĖĕĝďđ�Ą� đĒĆĄďĂćČĄ� čĄČ� ĔĕđĖē� ĄďğĕĈĒđĖē� đĒĆĄďČĔ�đĞē�
ĀĘđĖď��ĊĕĒČčā��ĒđĀĎĈĖĔĊ��

����ì�ČďĔđĖĎĂďĊ�ĈĂďĄČ��ČĄ�đĒ�ĝďĊ��đĖ�Ą�đĕĈĎĈĂĕĄČ�Ą�ĝ����Ą�ČďđĐĀĄ�čĄČ��ĄĒÿĆĈĕĄČ�Ą�ĝ�ĈČćČčÿ�
čĞĕĕĄĒĄ�ĕđĖ��ĄĆčĒĀĄĕđē��öĖċ�ĂĉĈČ�ĕđ��ĈĕĄąđĎČĔ�ĝ�ĕĚď�ĖćĄĕĄďċĒÿčĚď�čĄČ�ĈČćČčĝĕĈĒĄ�
ĕđ��đĔđĔĕĝ�ĕđĖē�Ĕĕđ�ĄĂ�Ą��ì�ĄĔċĀďĈČĄ��đĖ�đėĈĂĎĈĕĄČ�ĔĕĊď�ĀĎĎĈČęĊ�ā�ĕĊ��ĈĂĚĔĊ�ĕĊē�
ČďĔđĖĎĂďĊē�đďđ�ÿĉĈĕĄČ�ćČĄąāĕĊē�
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íêñç��R

�����ČĄĆđďČćČĄčÿ�ĉğĄ�ĈĂďĄČ�ĕĄ�ĉğĄ��đĖ�ĀĘđĖď�ĕĒđ�đ�đČĊċĈĂ�ĆĈďĈĕČčÿ��Ĉ�ĕĊď��ĒđĔċāčĊ�ĆđďČćĂĚď�
Ą�ĝ�đĒĆĄďČĔ�đĞē�ÿĎĎĚď�ĔĖďāċĚē�ĈČćğď��ù�ÿĒĘđĖď�ĄĒčĈĕĀē��ĀċđćđČ�ĆČĄ�ĕĊď�ĈĂĔđćđ�ĕđĖ�
©ĐĀďđĖª�'1$�ĔĕĄ�čĞĕĕĄĒĄ�Ĉďĝē� ĉğđĖ��Ċ��Čđ�ĔĊ�ĄďĕČčā�ĝ�Ěē�ĈĂďĄČ�Ċ��ČčĒđĀĆĘĖĔĊ��ïĄĕÿ�
ĕĊ��ČčĒđĀĆĘĖĔĊ�ĈČĔÿĆđĖ�Ĉ�ĔĈ�ĆđďČ�đ�đČĊ�Āďđ�ĚÿĒČđ�ĕđĖ�ĉğđĖ��đĖ�ċĀĎđĖ�Ĉ�ďĄ�ĕĒđ�đ�đČ�
āĔđĖ�Ĉ�� ĕđ� Ĉ�ČċĖ�Ċĕĝ� ©ĐĀďđª�'1$��Ĉ� ĕĊ�ąđāċĈČĄ� ĈČćČčāē��ČčĒđąĈĎĝďĄē��àĘĈČ��ĒđĊĆĊċĈĂ�
Ą�đ�ĝďĚĔĊ�ĕđĖ�Ĉ�ČċĖ�ĊĕđĞ�ĆđďČćĂđĖ��đĖ�čĚćČčđ�đČĈĂ�ĕĊď��ĒĚĕĈæďĊ��đĖ��Ąē�ĈďćČĄėĀĒĈČ��øđ�
©ĐĀďđª�ĆĈďĈĕČčĝ�ĖĎČčĝ�ĈďĔĚ�ĄĕğďĈĕĄČ�ĔĖďāċĚē�ĔĈ�čÿ�đČđ�Ą�ĝ�ĕĄ�ĘĒĚ�đĔğ�ĄĕĄ�ĕđĖ��ĖĒāďĄ�
ĕđĖ�ĉĖĆĚĕđĞ��øđ�ĉĖĆĚĕĝ�ĕđ�đċĈĕĈĂĕĄČ�ĔĕĊ�ĔĖďĀĘĈČĄ�ĔĕĊ��āĕĒĄ�ĕĊē�©ċĈĕāēª��ĊĕĀĒĄē��Ĉďĝē�
ĈďāĎČčđĖ�ċĊĎĖčđĞ�ĉğđĖ�ĕđĖ�ĂćČđĖ�ĈĂćđĖē��Ĕĕđ�đ�đĂđ�ċĄ�ĄďĄ�ĕĖĘċĈĂ�ĕđ�Ā�ąĒĖđ��ì��ČčĒđĀĆĘĖ�
ĔĊ�ĈĂďĄČ�Ċ��đďĄćČčā��Āċđćđē��ĄĒĄĆĚĆāē�ćČĄĆđďČćČĄčğď�ĄĆĈĎÿćĚď��ĘđĂĒĚď��ĄČĆğď�čĄČ��Ēđ�
ąÿĕĚď��øĄ�ćČĄĆđďČćČĄčÿ�ĉğĄ�ĘĒĊĔČ�đ�đČđĞďĕĄČ�ĆČĄ�ĕĊď��ĄĒĄĆĚĆā�ĘĒāĔČ�Ěď�ėĄĒ�ĄčĈĖĕČčğď�
�ĒĚĕĈěďğď�ĔĈ��ĈĆÿĎĊ��đĔĝĕĊĕĄ��
ñČĄ��đĎĎÿ�Ė�đĔĘĝ�ĈďĊ�ČćĀĄ�ĈĂďĄČ�Ċ��ĄĒĄĆĚĆā�ėĄĒ�ĄčĈĖĕČčğď��ĒĚĕĈěďğď�Ą�ĝ�čĞĕĕĄĒĄ�ĕĚď�
�ĄĔĕČčğď�ĄćĀďĚď�ĕĚď�ĉğĚď��ĆČĄ��ĄĒÿćĈČĆ�Ą�ĕĚď��ĒđąÿĕĚď�čĄČ�ĕĚď�ĄĆĈĎÿćĚď��ñĈ�ĄĖĕĝ�ĕđď�
ĕĒĝ�đ�ċĄ�ĈĂďĄČ�ćĖďĄĕā�Ċ�ĔĖĎĎđĆā�ĕĊē��ĒĚĕĈæďĊē�Ą�ĝ�ĕđ�ĆÿĎĄ�ĕĚď�ĉğĚď��çĖĕĝē�đ�ĕĒĝ�đē�
�ĄĒĄĆĚĆāē�đďđ�ÿĉĈĕĄČ��ĄĒĄĆĚĆā�ėĄĒ�ĄčĈĖĕČčğď��ĒĚĕĈěďğď�Ą�ĝ�ćČĄĆđďČćČĄčÿ�ĉğĄ��JHQH�
SKDUPLQJ���
ì��Čđ�Ĉ�ČĕĖĘĊ�ĀďĊ�ĈėĄĒ�đĆā�ĄėđĒÿ�ĕĊď��ĄĒĄĆĚĆā�ĕĊē�ĄďċĒğ�ČďĊē�Ą��ĄďĕČċĒĖęĂďĊē�Ą�ĝ�
�ĒĝąĄĕĄ�
êčĕĝē�Ą�ĝ�ĕĊď�ççø��čĄČ�ÿĎĎĈē�ĘĒāĔČ�Ĉē��ĒĚĕĈæďĈē��ĄĒÿĆđďĕĄČ��Ĉ�ĕđď�ĂćČđ�ĕĒĝ�đ��ĝ�Ěē�đ�
�ĄĒÿĆđďĕĄē�îû���ĂĄ��ĒĚĕĈæďĊ��đĖ�ĔĖ��ĈĕĀĘĈČ�Ĕĕđ��ĊĘĄďČĔ�ĝ��āĐĊē�ĕđĖ�ĄĂ�Ąĕđē�čĄČ�ĘđĒĊ�
ĆĈĂĕĄČ�ĔĈ�ÿĕđ�Ą��đĖ��ÿĔĘđĖď�Ą�ĝ�ĄČ�đĒĒđėČĎĂĄ�è��
÷ĖďđęĂĉđďĕĄē��ċĄ���đĒđĞĔĄ�Ĉ�ďĄ�ĄďĄėĀĒđĖ�Ĉ�ĝĕČ�ĕĄ�ąā�ĄĕĄ��đĖ�Ą�ĄČĕđĞďĕĄČ�ĆČĄ�ĕĊď��Ą�
ĒĄĆĚĆā� �ČĄē� ėĄĒ�ĄčĈĖĕČčāē� �ĒĚĕĈæďĊē� ĄďċĒğ�ČďĊē� �ĒđĀĎĈĖĔĊē� Ą�ĝ� ĀďĄ� ćČĄĆđďČćČĄčĝ�
ĉğđ��ĀĘĒČ��ĒČď�ĕĊ�ĆĀďďĊĔā�ĕđĖ��ĈĂďĄČ�ĕĄ��ĄĒĄčÿĕĚ�
���ç�đ�ĝďĚĔĊ�ĕđĖ�ĄďċĒğ�ČďđĖ�ĆđďČćĂđĖ��đĖ�čĚćČčđ�đČĈĂ�ĕĊ�ėĄĒ�ĄčĈĖĕČčā��ĒĚĕĈæďĊ��đĖ�
�Ąē�ĈďćČĄėĀĒĈČ��

���ñČčĒđĀĆĘĖĔĊ�ĕđĖ�ĆđďČćĂđĖ�Ĕĕđď��ĖĒāďĄ�Ĉďĝē�ĆđďČ�đ�đČĊ�ĀďđĖ�ĚĄĒĂđĖ�ĕđĖ�ĉğđĖ��
���øđ�đċĀĕĊĔĊ�ĕđĖ�ĆĈďĈĕČčÿ�ĕĒđ�đ�đČĊ�ĀďđĖ�ĉĖĆĚĕđĞ�ĔĕĊ��āĕĒĄ�ĈďāĎČčđĖ�ĉğđĖ�ĆČĄ�čĖđ�
ėđĒĂĄ�

����ì��ĄĒĄĆĚĆā�ĄďċĒğ�ČďĊē�ėĄĒ�ĄčĈĖĕČčāē��ĒĚĕĈæďĊē�ĈĂďĄČ�ćĖďĄĕā�čĄČ�Ą�ĝ�ąĄčĕāĒČĄ��ñ�đ�
ĒđĞ�Ĉ�ćĊĎĄćā��Ĉ�ĕĈĘďČčĀē�ĄďĄĔĖďćĖĄĔ�ĀďđĖ�'1$�ďĄ�ćĊ�ČđĖĒĆāĔđĖ�Ĉ��ĈĕĄĔĘĊ�ĄĕČĔ�ĀďĄ�
ąĄčĕāĒČĄ��đĖ�ďĄ��ĄĒÿĆđĖď�ĕĊď�ĄďċĒğ�ČďĊ��ĒĚĕĈæďĊ��èĀąĄČĄ��Ĉ�ĈČćā�ĕĄ�ąĄčĕāĒČĄ�ćĈ�ćČĄċĀ�
ĕđĖď�ĕđĖē�ĂćČđĖē��ĊĘĄďČĔ�đĞē�ĕĒđ�đ�đĂĊĔĊē�ĕĚď��ĒĚĕĈěďğď��đĖ�ćČĄċĀĕđĖď�đČ�ĈĖčĄĒĖĚĕČ�
čđĂ�đĒĆĄďČĔ�đĂ���ĔĖďāċĚē�Ċ��ĒĚĕĈæďĊ��đĖ��ĒđčĞ�ĕĈČ�ćČĄėĀĒĈČ�Ą�ĝ�ĕĊď�ĄďċĒğ�ČďĊ�
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ì�ćĖďĄĕĝĕĊĕĄ��ĄĒĄĆĚĆāē�ĄďċĒğ�ČďĚď��ĒĚĕĈěďğď�Ą�ĝ�ąĄčĕāĒČĄ�ĔĕĊĒĂĉĈĕĄČ�Ĕĕđ�ĝĕČ�đ�ĆĈďĈ�
ĕČčĝē�čğćČčĄē�ĈĂďĄČ�ĔĘĈćĝď�čĄċđĎČčĝē��ãĎđČ�đČ�đĒĆĄďČĔ�đĂ�ĀĘđĖď�ĕđď�ĂćČđ�ĆĈďĈĕČčĝ�čğćČčĄ��
çĖĕĝ��ĒĄčĕČčÿ�ĔĊ�ĄĂďĈČ�ĝĕČ�P51$�đ�đČđĖćā�đĕĈ�đĒĆĄďČĔ�đĞ���đĒĈĂ�ďĄ��ĈĕĄėĒĄĔĕĈĂ�ĔĈ�
ĈčĘĖĎĂĔ�ĄĕĄ�ĉĚČčğď��ėĖĕČčğď�ā�ąĄčĕĊĒČĄčğď�čĖĕĕÿĒĚď�LQ�YLWUR�čĄČ�ďĄ�ćğĔĈČ�ĕĊď�ĂćČĄ��ĒĚĕĈ�
æďĊ��øĄ�ĒČąđĔğ�ĄĕĄ���đĒđĞď�ďĄ�ĘĒĊĔČ�đ�đČĊċđĞď�Ěē�ċĀĔĊ��ĈĕÿėĒĄĔĊē�ĆČĄ�đ�đČđćā�đĕĈ�
P51$��

����ì�čĎĚďđ�đĂĊĔĊ�ĈĂďĄČ�ČćČĄĂĕĈĒĄ�ĘĒāĔČ�Ċ�čĄČ�ĆČĄ�ĕđď��đĎĎĄ�ĎĄĔČĄĔ�ĝ�ćČĄĆđďČćČĄčğď�ĉğĚď��
ì�ćĊ�ČđĖĒĆĂĄ�Ĉďĝē�ćČĄĆđďČćČĄčđĞ�ĉğđĖ��đĖ��ĄĒÿĆĈČ�ĕđď�ĄďċĒğ�Čďđ��ĄĒÿĆđďĕĄ��āĐĊē�ĕđĖ�
ĄĂ�Ąĕđē��čđĔĕĂĉĈČ�ĆĞĒĚ�Ĕĕđ���������������¼��ñĈ�ĕĊď�čĎĚďđ�đĂĊĔĊ���đĒđĞ�Ĉ�ďĄ��ĄĒÿĆđĖ�Ĉ�
ĈĞčđĎĄ��ĈĆÿĎđ�ĄĒČċ�ĝ��Ąďđ�đČĝĕĖ�Ěď�ćČĄĆđďČćČĄčğď�ĉğĚď�čĄČ�ĔĖďĈ�ğē��ĈĆĄĎĞĕĈĒĈē��đ�
ĔĝĕĊĕĈē�ĕĊē�ėĄĒ�ĄčĈĖĕČčāē��ĒĚĕĈæďĊē�

íêñç��đ

����÷ĕđ�ċÿĎĄ�đ�čĄĎĎČĀĒĆĈČĄē�Ċ�ċĈĒ�đčĒĄĔĂĄ�ĀĘĈČ�ĒĖċ�ČĔĕĈĂ�ĔĕđĖē���đ&��đĖ�ĈĂďĄČ�ČćĄďČčā�ĆČĄ�
ĕĊď�Ąďÿ�ĕĖĐĊ�ĕđĖ��ČčĒđđĒĆĄďČĔ�đĞ�ç�Ĉďğ�ćĈď�ĈĂďĄČ�ČćČĄĂĕĈĒĄ�ĈĖďđěčā�ĆČĄ�ĕđď��ČčĒđđĒĆĄďČ�
Ĕ�ĝ�è��đĖ�ĀĘĈČ�ÿĒČĔĕĊ�ċĈĒ�đčĒĄĔĂĄ�Ąďÿ�ĕĖĐĊē�ĔĕđĖē���đ&��ê�Č�ĎĀđď��đČ�ėČÿĎĈē��Ą�ĝ�ĕČē�
đ�đĂĈē�ĀĘĈČ�Ą�đ�ĄčĒĖďċĈĂ�đ�ĄĀĒĄē��ĈĂďĄČ�čĎĈČĔ�ĀďĈē��Ĉ��ğ�ĄĕĄ��đĖ�ĔĊ�ĄĂďĈČ�ĝĕČ�đČ��ČčĒđ�
đĒĆĄďČĔ�đĂ�ĄďĄ�ĕĞĔĔđďĕĄČ� Ė�ĝ�ĄďĄĈĒĝąČĈē�ĔĖďċāčĈē��ù�ĝ�ĄĖĕĀē� ĕČē�ĔĖďċāčĈē��ĄĒĄĕĊ�
ĒđĞ�Ĉ�ĝĕČ�đ��ĎĊċĖĔ�ĝē�ĕđĖ��ČčĒđđĒĆĄďČĔ�đĞ�ç�ĄĖĐÿďĈĕĄČ��Ĉ�ĕĄĘĞ�ĒĖċ�ĝ��Ĉďğ�ĄďĕĂċĈĕĄ�đČ�
�ČčĒđđĒĆĄďČĔ�đĂ�è�ćĈď��đĎĎĄ�ĎĄĔČÿĉđďĕĄČ��ïĄĕÿ�ĕĊ�ĘĒđďČčā�ĔĕČĆ�ā�W��Ą�đ�ĄčĒĞďđďĕĄČ��ĕĄ�
�ğ�ĄĕĄ�Ą�ĝ�ĕČē�ėČÿĎĈē��Ĉ�đ�ĀďĚē��ĎĀđď�đČ��ČčĒđđĒĆĄďČĔ�đĂ�ĄďĄ�ĕĞĔĔđďĕĄČ�Ė�ĝ�ĄĈĒĝąČĈē�
ĔĖďċāčĈē��ù�ĝ�ĄĖĕĀē�ĕČē�ĔĖďċāčĈē�đ��ĎĊċĖĔ�ĝē�ĕĚď��ČčĒđđĒĆĄďČĔ�ğď�ç�ĄĒĘĂĉĈČ�ďĄ��ĈČğďĈ�
ĕĄČ�Ĉďğ�ĄďĕĂċĈĕĄ�ĕĚď�è�ĄĒĘĂĉĈČ�ďĄ�ĄĖĐÿďĈĕĄČ�

����ì� ĄĎĎĄĆā� Ĕĕđď� �ĎĊċĖĔ�ĝ� ĕĚď� �ČčĒđđĒĆĄďČĔ�ğď� ç� čĄČ� �Čđ� ĔĖĆčĈčĒČ�ĀďĄ� Ċ� �ĈĂĚĔĊ� ĕđĖ�
ĄĒČċ�đĞ�ĕđĖē��đėĈĂĎĈĕĄČ�ĔĕĊď�ĄĎĎĄĆā�ĕĚď�ĔĖďċĊčğď�ĕĊē�čĄĎĎČĀĒĆĈČĄē�Ą�ĝ�ĄďĄĈĒĝąČĈē�ĔĈ�
ĄĈĒĝąČĈē��õĄĒĄĕĊĒđĞ�Ĉ�ĝĕČ��ĄĒđĖĔĂĄ�Ąĕ�đĔėĄČĒČčđĞ�ĄĀĒĄ�đČ��ČčĒđđĒĆĄďČĔ�đĂ�ćĈď�ĄďĄ�
�ĕĞĔĔđďĕĄČ�čĄČ�ĔČĆÿ�ĔČĆÿ��ĈċĄĂďđĖď��çĖĕĝ�ĔĊ�ĄĂďĈČ�ĝĕČ�đČ��ČčĒđđĒĆĄďČĔ�đĂ�ĄĖĕđĂ�ĈĂďĄČ�Ė�đ�
ĘĒĈĚĕČčÿ�ĄďĄĈĒĝąČđČ��ćĊĎĄćā�ĕđ�đĐĖĆĝďđ�ĎĈČĕđĖĒĆĈĂ�ĆČĄ�ĄĖĕđĞē�Ěē�ĕđĐČčĝē��ĄĒÿĆđďĕĄē�
�đĖ�ĕđĖē�ĔčđĕğďĈČ��
ì�ĄĞĐĊĔĊ�ĕđĖ��ĎĊċĖĔ�đĞ�ĕĚď��ČčĒđđĒĆĄďČĔ�ğď�è�đėĈĂĎĈĕĄČ�čĄČ�ĄĖĕā�ĔĕĊď�ĄĎĎĄĆā�ĕĚď�
ĔĖďċĊčğď�Ą�ĝ�ĄďĄĈĒĝąČĈē�ĔĈ�ĄĈĒĝąČĈē��õĄĒđĖĔĂĄ�đĐĖĆĝďđĖ�ćĊĎĄćā��Ąď�čĄČ�ćĈď�ąĒĂĔčđďĕĄČ�
ĔĈ�ČćĄďČčā�ċĈĒ�đčĒĄĔĂĄ�Ąďÿ�ĕĖĐĊē��đČ��ČčĒđđĒĆĄďČĔ�đĂ�è�ĄĒĘĂĉđĖď�ďĄ�ĄďĄ�ĕĞĔĔđďĕĄČ��Ĉ�
ĕĄĘĞ�ĒĖċ�ĝ��çĖĕĝ�ĔĊ�ĄĂďĈČ�ĝĕČ�đČ��ČčĒđđĒĆĄďČĔ�đĂ�è�ĈĂďĄČ�Ė�đĘĒĈĚĕČčÿ�ĄĈĒĝąČđČ�čĄČ�Ĉ�đ�Ā�
ďĚē�ĆČĄ�ĕĊď�Ąďÿ�ĕĖĐā�ĕđĖē�ĈĂďĄČ�Ą�ĄĒĄĂĕĊĕĊ�Ċ�ĖęĊĎā�ĔĖĆčĀďĕĒĚĔĊ�đĐĖĆĝďđĖ��

���Ą���ô��ĎĊċĖĔ�ĝē�ĕĚď��ČčĒđđĒĆĄďČĔ�ğď�ç�āćĊ�Ą�ĝ�ĕĊ�ĘĒđďČčā�ĔĕČĆ�ā�W���đĖ�Ą�đ�ĄčĒĞďċĊ�
čĄď�ĕĄ��ğ�ĄĕĄ�Ą�ĝ�ĕČē�ėČÿĎĈē�ĀĘĈČ���ĈČ�ĔĈ�ėÿĔĊ�ċĄďÿĕđĖ��Ąď�čĄČ�ĄďĄ�ĕĖĔĔĝĕĄď�Ė�ĝ�ĕĊď�
ČćĄďČčā�ċĈĒ�đčĒĄĔĂĄ�ĕĚď���đ&��ãĕĄď�ĄĎĎÿĐĈČ�Ċ�ċĈĒ�đčĒĄĔĂĄ���Čđ�ĔĖĆčĈčĒČ�ĀďĄ�ĄĖĐĊċĈĂ�
ĔĕđĖē���đ&��đČ�ĔĖďċāčĈē�Ąďÿ�ĕĖĐĊē�ĆČĄ�ĕđĖē��ČčĒđđĒĆĄďČĔ�đĞē�ç�ċĄ�ĆĂďđĖď�Ąčĝ�Ą�ćĖ�
Ĕ�ĈďĀĔĕĈĒĈē���đĖ�ĔĊ�ĄĂďĈČ�ĝĕČ�đ��ĎĊċĖĔ�ĝē�ĕđĖē�ċĄ��ĈċĄĂďĈČ��Ĉ�ĕĄĘĞĕĈĒđ�ĒĖċ�ĝ��

ą���çďĕĂċĈĕĄ��đ��ĎĊċĖĔ�ĝēĕĚď��ČčĒđđĒĆĄďČĔ�ğď�è�ĀĘĈČ�ĄĒĘĂĔĈČ�ďĄ�ĄĖĐÿďĈĕĄČ�Ą�ĝ�ĕĊ�ĘĒđďČčā�
ĔĕČĆ�ā��W��čĄČ��Ĉĕÿ��Ąď�čĄČ�đČ�ĔĖďċāčĈē�ċĈĒ�đčĒĄĔĂĄē�ĔĕđĖē���

đ&�ćĈď�āĕĄď�ČćĄďČčĀē��ãĕĄď�
ĕĊ�ĘĒđďČčā�ĔĕČĆ�ā�W��ĄĖĐāĔđĖ�Ĉ�ĕĊ�ċĈĒ�đčĒĄĔĂĄ�ĔĕđĖē���

đ&���đĖ�ĈĂďĄČ�čĄČ�Ċ�ČćĄďČčā�ċĈĒ�
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�đčĒĄĔĂĄ�Ąďÿ�ĕĖĐĊē�ĕĚď��ČčĒđđĒĆĄďČĔ�ğď�è��ĕĝĕĈ�đ��ĎĊċĖĔ�ĝē�ĕđĖē�ċĄ�ĄĖĐÿďĈĕĄČ��Ĉ�
ĕĄĘĞĕĈĒđ�ĒĖċ�ĝ�Ą�ĝ�ĝĕČ��ĒđĊĆđĖ�ĀďĚē���Ĉĕÿ�ćĊĎĄćā�ĕĊ�ĘĒđďČčā�ĔĕČĆ�ā�W���
ãĎĄ�ĕĄ��ĄĒĄ�ÿďĚ�ČĔĘĞđĖď�ćĈćđ�ĀďđĖ�ĝĕČ�đČ��ČčĒđđĒĆĄďČĔ�đĂ�ĝĕĄď�ąĒĈċđĞď�ĔĈ�čĄĕÿĎ�
ĎĊĎĈē�ĔĖďċāčĈē��ĄĖĐÿďđďĕĄČ�ĔĈ��ĀĆĈċđē�čĄČ�ćČĄČĒđĞďĕĄČ��Ĉ�Ą�đĕĀĎĈĔ�Ą�ĕĊď�ĄĞĐĊĔĊ�ĕđĖ�
ĄĒČċ�đĞ�ĕđĖē��øĄ�čĞĕĕĄĒĄ��đĖ��ĒđčĞ�ĕđĖď��Ĉĕÿ�Ą�ĝ�čÿċĈ�ćČĄĂĒĈĔĊ�ĀĘđĖď��ĒĄčĕČčÿ�ĕđ�
ĂćČđ��ĀĆĈċđē��Ĉ�ĕđ�ĄĒĘČčĝ�čĞĕĕĄĒđ��ô�ĒĖċ�ĝē�Ąďÿ�ĕĖĐĊē�Ĉďĝē��ĎĊċĖĔ�đĞ��ČčĒđđĒĆĄ�
ďČĔ�ğď��ćĊĎĄćā�đ�ĄĒČċ�ĝē��Ĉ�ĕđď�đ�đĂđ�ćČĄČĒđĞďĕĄČ�ĕĄ�čĞĕĕĄĒÿ�ĕđĖ��čĄċđĒĂĉĈĕĄČ�Ą�ĝ�ĕđ�
ĘĒĝďđ�ćČ�ĎĄĔČĄĔ�đĞ��ïÿċĈ�ĈĂćđē��ČčĒđđĒĆĄďČĔ�đĞ�ĀĘĈČ�ĘĄĒĄčĕĊĒČĔĕČčĝ�ĘĒĝďđ�ćČ�ĎĄĔČ�
ĄĔ�đĞ��
ôČ� �ĄĒÿĆđďĕĈē��đĖ� Ĉ�ĊĒĈÿĉđĖď� ĕđ� ĘĒĝďđ�ćČ�ĎĄĔČĄĔ�đĞ� čĄČ� čĄĕÿ�ĔĖďĀ�ĈČĄ� ĕđ�ĒĖċ�ĝ�
Ąďÿ�ĕĖĐĊē�ĕĚď��ČčĒđđĒĆĄďČĔ�ğď�ĈĂďĄČ�Ċ�ćČĄċĈĔČ�ĝĕĊĕĄ�ċĒĈ�ĕČčğď�ĔĖĔĕĄĕČčğď��ĕđ�S+��ĕđ�
ô��čĄČ�Ċ�ċĈĒ�đčĒĄĔĂĄ��
ì��ĄĒđĖĔĂĄ�ā�Ą�đĖĔĂĄ�2����đĒĈĂ�ďĄ�ąđĊċāĔĈČ�ā�ďĄ�ĄďĄĔĕĈĂĎĈČ�ĕĊď�Ąďÿ�ĕĖĐĊ�ĕĚď��ČčĒđ�
đĒĆĄďČĔ�ğď��ù�ÿĒĘđĖď��ČčĒđđĒĆĄďČĔ�đĂ��đĖ�ĆČĄ�ĕĊď�Ąďÿ�ĕĖĐā�ĕđĖē�Ą�ĄČĕđĞď�ĖęĊĎā�ĔĖ�
ĆčĀďĕĒĚĔĊ�2���Ė�đĘĒĈĚĕČčÿ�ĄĈĒĝąČđČ���ĝ�Ěē�Ĉćğ�ĕĄ�ąĄčĕāĒČĄ�ĕĊē�čĄĎĎČĀĒĆĈČĄē�è��Ĉďğ�
Ė�ÿĒĘđĖď��ČčĒđđĒĆĄďČĔ�đĂ��ĝ�Ěē�Ĉćğ�ĕĄ�ąĄčĕāĒČĄ�ĕĊē�čĄĎĎČĀĒĆĈČĄē�ç��ĆČĄ�ĕđĖē�đ�đĂđĖē�
ĕđ�2��ĈĂďĄČ�ĕđĐČčĝ��Ė�đĘĒĈĚĕČčÿ�ĄďĄĈĒĝąČđČ��
ì� ċĈĒ�đčĒĄĔĂĄ� ĈĂďĄČ� ĀďĄē�Ą�ĝ� ĕđĖē��Čđ�ĔĊ�ĄďĕČčđĞē��ĄĒÿĆđďĕĈē��đĖ� čĄċđĒĂĉđĖď� ĕđ�
ĒĖċ�ĝ�Ąďÿ�ĕĖĐĊē�ĕĚď��ČčĒđđĒĆĄďČĔ�ğď�
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êóêøçëôñêòô�ñçíìñç�íêøîïì÷�ïçøêùíùò÷ì÷
èîôðôéîç

íêñç��đ�
���
ç���éČĄ�ĕČē�Ċ�ČĕĈĎĈĂē��ĒđĕÿĔĈČē���ĀĚē�čĄČ����ďĄ�ĆĒÿęĈĕĈ�Ĕĕđ�ĕĈĕĒÿćČĝ�ĔĄē�ĕđď�ĄĒČċ�ĝ�ĕĊē�ėĒÿĔĊē�
čĄČ�ćĂ�ĎĄ�ĕđĖ�ĕđ�ĆĒÿ��Ą��đĖ�ĄďĕČĔĕđČĘĈĂ�Ĕĕđ�ĔĚĔĕĝ�ĔĖ��ĎāĒĚ�ÿ�ĕĊē�

���øđ�čĚćČčĝďČđ�ĈĂďĄČ
Ą���ĂĄ�ĕĒČÿćĄ�ďđĖčĎĈđĕČćĂĚď�
ą���ĂĄ�ĕĒČÿćĄ�Ą�ČďđĐĀĚď�
Ć��ĀĐČ�ďđĖčĎĈđĕĂćČĄ�ĔĖďćĈćĈ�ĀďĄ��Ĉ�ćĈĔ�đĞē�ĖćĒđĆĝďđĖ�
ć��ĕđ�Ą�ČďđĐĞ��ĈċĈČđďĂďĊ�

ñđďÿćĈē��
���ïÿċĈ��ĈĕĄėđĒČčĝ�51$
Ą��ĔĘĊ�ĄĕĂĉĈČ�ĕđ�ĒČąĝĔĚ�Ą�
ą���ĈĒČĀĘĈČ�ċĖ�ĂďĊ�
Ć��čĄĕĄĎĞĈČ�ĕĊď�ĚĒĂ�ĄďĔĊ�ĕđĖ�P51$�
ć���ĈĕĄėĀĒĈČ�ĀďĄ�ĔĖĆčĈčĒČ�Āďđ�Ą�ČďđĐĞ�Ĕĕđ�ĒČąĝĔĚ�Ą�

ñđďÿćĈē��
���ô�ėđĒĀĄē�čĎĚďđ�đĂĊĔĊē�ĈĂďĄČ
Ą��ĈČćČčĝ�ĀďĉĖ�đ��đĖ�Ą�đčĝ�ĕĈČ�ĆđďĂćČĄ�
ą��ĀďĄ��ĝĒČđ�'1$�ĝ�Ěē�ĆČĄ��ĄĒÿćĈČĆ�Ą�ĀďĄ��ĎĄĔ�ĂćČđ�
Ć��ĀďĄē�đĒĆĄďČĔ�ĝē��đĖ�ĀĘĈČ�Ė�đĔĕĈĂ�čĎĚďđ�đĂĊĔĊ�
ć��čĒĄĕČčĝē�ėđĒĀĄē��đĖ�ĈĎĀĆĘĈČ�ĕČē�čĎĚďđ�đČāĔĈČē�

ñđďÿćĈē��
���ù�đĘĒĈĚĕČčÿ�ĄĈĒĝąČđČ�ĈĂďĄČ�đČ�đĒĆĄďČĔ�đĂ��đĖ
Ą��ĆČĄ�ĕĊď�Ąďÿ�ĕĖĐā�ĕđĖē�Ą�ĄČĕđĞď�ĖęĊĎā�ĔĖĆčĀďĕĒĚĔĊ�đĐĖĆĝďđĖ�
ą��ĆČĄ�ĕĊď�Ąďÿ�ĕĖĐā�ĕđĖē�Ą�ĄČĕđĞď�ĘĄ�ĊĎā�ĔĖĆčĀďĕĒĚĔĊ�đĐĖĆĝďđĖ�
Ć��ĕđ�đĐĖĆĝďđ�ĈĂďĄČ�ĕđĐČčĝ�ĆČĄ�ĄĖĕđĞē�
ć��ĄďĄ�ĕĞĔĔđďĕĄČ��ĄĒđĖĔĂĄ�đĐĖĆĝďđĖ�ĕĄĘĞĕĈĒĄ�Ą�¬�ĝĕČ�ĘĚĒĂē�ĄĖĕĝ�

ñđďÿćĈē��
���øđ�ąĄčĕāĒČđ�%DFLOOXV�WKXULQJLHQVLV
Ą���ĒđčĄĎĈĂ�čĄĒčĂďđ�ĔĕĄ�ėĖĕÿ�
ą��ĘĒĊĔČ�đ�đČĈĂĕĄČ�ĆČĄ�ĕĊ�ćĊ�ČđĖĒĆĂĄ�ćČĄĆđďČćČĄčğď�ĉğĚď�
Ć���ĄĒÿĆĈČ��ČĄ�ĕđĐĂďĊ��Ĉ�Ĉďĕđ�đčĕĝďđ�ćĒÿĔĊ�
ć���ĒđčĄĎĈĂ�ĕđ��ĈĕĄĔĘĊ�ĄĕČĔ�ĝ�ĕĚď�čĖĕĕÿĒĚď�

ñđďÿćĈē��
%��òĄ�ĄďĄėĀĒĈĕĈ�đďđ�ĄĔĕČčÿ�ĕĄ�ĀďĉĖ�Ą�ĕĊē�ĄďĕČĆĒĄėāē�ĕđĖ�'1$�

ñđďÿćĈē���
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íêñç��đ

$���òĄ�ĐĄďĄĆĒÿęĈĕĈ�Ĕĕđ�ĕĈĕĒÿćČĝ�ĔĄē�ĕđ�čĈĂ�Ĉďđ��ĄėđĞ�ĔĖ��ĎĊĒğĔĈĕĈ�ĕĄ�čĈďÿ��Ĉ�ĕČē�ĔĚĔĕĀē�
ĎĀĐĈČē�

ñĂĄ��ČčĒđąČĄčā�čĄĎĎČĀĒĆĈČĄ�ĐĈčČďÿĈČ��Ĉ�ĕĊď��ĒđĔċāčĊ��ČčĒāē��đĔĝĕĊĕĄē�čĖĕĕÿĒĚď�Ĕĕđ�
ċĒĈ�ĕČčĝ�ĖĎČčĝ���ČĄ�ćČĄćČčĄĔĂĄ��đĖ�đďđ�ÿĉĈĕĄČ� ��������������������������� ��÷Ĉ��ĈĆÿĎĊ�čĎĂ�ĄčĄ�ĘĒĊ�
ĔČ�đ�đČđĞďĕĄČ�ĔĖĔčĈĖĀē��ĉĖ�ĚĕāĒĈē�ā������������������������������đĖ�Ĉ�ČĕĒĀ�đĖď�ĕđď�ĀĎĈĆĘđ�čĄČ�ĕĊ�
ĒĞċ�ČĔĊ� ĕĚď�ĔĖďċĊčğď� ���������������������������� �� ��������������������������� ��ĔĖĆčĀďĕĒĚĔĊ�ô��� ĕĊē�čĄĎĎČĀĒ�
ĆĈČĄē��ñĈ�ĕđď�ĝĒđ���������������������������ĈďďđđĞ�Ĉ�ĕĊ�ćČĄćČčĄĔĂĄ�Ąďÿ�ĕĖĐĊē��ČčĒđđĒĆĄďČĔ�ğď�ĔĈ�
ĖĆĒĝ�ċĒĈ�ĕČčĝ�ĖĎČčĝ�

ñđďÿćĈē���
%���òĄ�ĆĒÿęĈĕĈ�Ĕĕđ�ĕĈĕĒÿćČĝ�ĔĄē�ĕđ�ĆĒÿ��Ą�čÿċĈ�ĔĕđČĘĈĂđĖ�ĕĊē�÷ĕāĎĊē�î�čĄČ�ćĂ�ĎĄ�Ĕĕđ�ĆĒÿ��Ą�
ĄĖĕĝ�ĕđď�ĄĒČċ�ĝ�Ĉďĝē�ĔĕđČĘĈĂđĖ�ĕĊē�÷ĕāĎĊē�îî��ğĔĕĈ�ďĄ��ĒđčĞ�ĕĈČ�Ċ�ĔĚĔĕā�ĄďĕČĔĕđĂĘČĔĊ���Ğđ�
ĔĕđČĘĈĂĄ�ĕĊē�÷ĕāĎĊē�îî��ĈĒČĔĔĈĞđĖď�

,
�ĄĔċĀďĈČĄ�

,,
�ėĄĒ�ĄčĈĖĕČčā�đĖĔĂĄ��đĖ�ĈďćĈĂčďĖĕĄČ�

Ą��ćČĄąāĕĊē ���Ą��ĄďĕČċĒĖęĂďĊ

ą��čĄĒčĂďđē ���Ą�Ą�ČďÿĔĊ�ĕĊē�ĄćĈďđĔĂďĊē

Ć��Ĉ�ėĞĔĊ�Ą ���ČďĕĈĒėĈĒĝďĈē

ć���čĎĊĒđďđ�Ččā�ĄďĈ�ÿĒčĈČĄ�ĕđĖ�
ĄďđĔđ�đČĊĕČčđĞ�ĔĖĔĕā�Ąĕđē

����ĄĒÿĆđďĕĄē�îû

Ĉ��ĄČ�đĒĒđėČĎĂĄ�è ���ėĄČďĖĎĄĎĄďĂďĊ

���ĄĖĐĊĕČčā�đĒ�ĝďĊ

���ČďĔđĖĎĂďĊ

ñđďÿćĈē���
é���õđČĄ�čĞĕĕĄĒĄ�đďđ�ÿĉđďĕĄČ�Ą�ĎđĈČćā�čĄČ��đČĄ�ćČ�ĎđĈČćā�

ñđďÿćĈē��

íêñç��đ

éČĄ�ĕĊ�ćĊ�ČđĖĒĆĂĄ�Ĉďĝē�čĎĚďđ�đČĊ�ĀďđĖ��ĒđąÿĕđĖ���ĝ�Ěē�āĕĄď�Ċ�'ROO\� ��ĘĒĊĔČ�đ�đČđĞďĕĄČ�
ĕĒĂĄ��ĒĝąĄĕĄ�ç��è��é�
ç�ĝ�ĕđ��ĒĝąĄĕđ�ç�Ą�đ�đďğďĈĕĄČ�đ��ĖĒāďĄē�Ą�ĝ�čĞĕĕĄĒđ�ĕĚď��ĄĔĕČčğď�ĄćĀďĚď�
ç�ĝ�ĀďĄ�ĚÿĒČđ�ĕđĖ��ĒđąÿĕđĖ�è�ĄėĄČĒĈĂĕĄČ�đ��ĖĒāďĄē�čĄČ�ĔĕĊ�ċĀĔĊ�ĕđĖ�ĈČĔÿĆĈĕĄČ�đ��ĖĒāďĄē�
ĕđĖ�čĖĕĕÿĒđĖ�Ą�ĝ�ĕđ��ĒĝąĄĕđ�ç��õĒđčĞ�ĕĈČ�ĀĕĔČ�ĀďĄ�ďĀđ�čĞĕĕĄĒđ�
øđ�čĞĕĕĄĒđ�ĄĖĕĝ�ĖėĂĔĕĄĕĄČ�ĎĂĆĈē�ćČĄČĒĀĔĈČē�čĄČ�ĕđ�Ā�ąĒĖđ��đĖ��ĒđčĞ�ĕĈČ�Ĉ�ėĖĕĈĞĈĕĄČ�ĔĕĊ�
�āĕĒĄ�ĕđĖ��ĒđąÿĕđĖ�é��ñĈĕÿ�Ą�ĝ�ĎĂĆđĖē��āďĈē�ĆĈďďČĀĕĄČ�ĕđ�ďĀđ��ĒĝąĄĕđ���ĒĝąĄĕđ����
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���õđČđ�Ą�ĝ�ĕĄ��ĒĝąĄĕĄ�ç��è��é�ĀĘĈČ�ĕĄĖĕĝĔĊ�đ��ĖĒĊďČčĝ�'1$��Ĉ�ĕđ��ĒĝąĄĕđ���čĄČ�ĆČĄĕĂ�
ñđďÿćĈē��

����õđČđ�Ą�ĝ�ĕĄ��ĒĝąĄĕĄ�ç��è��é�ĀĘĈČ�ĕĄĖĕĝĔĊ�đ��ČĕđĘđďćĒČĄčĝ�'1$��Ĉ�ĕđ��ĒĝąĄĕđ���čĄČ�
ĆČĄĕĂ�

ñđďÿćĈē��
����ñĈ��đČđ�ĕĒĝ�đ�Ċ�čĎĚďđ�đĂĊĔĊ���đĒĈĂ�ďĄ�ĔĖďĈČĔėĀĒĈČ�ĔĕĊď��ĒđĔĕĄĔĂĄ�Ą�ĝ�ĕĊď�ĈĐĄėÿ�
ďČĔĊ�ćČĄėĝĒĚď�ĉĚČčğď�đĒĆĄďČĔ�ğď�ĕđĖ��ĎĄďāĕĊ��Ąē�

ñđďÿćĈē��

íêñç��đ

�ĂďđďĕĄČ��ĀďĕĈ�Ą�ČďđĐĀĄ�čĄČ�ćĂ�ĎĄ�ĕđĖē��ĕĒČ�ĎĀĕĈē�ĕđĖ�ĆĈďĈĕČčđĞ�čğćČčĄ��đĖ�čĚćČčđ�đČđĞď�ĕĄ�
Ą�ČďđĐĀĄ�ĄĖĕÿ�
� ĕĖĒđĔĂďĊ� �W\U�� �� 8$8
� ėĄČďĖĎĄĎĄďĂďĊ� �SKH�� �� 888
� �ĒđĎĂďĊ� �SUR�� �� &&&
� �ĈċĈČđďĂďĊ� �PHW�� �� $8*
� ĆĎĖčĂďĊ� �JO\�� �� ***

øĄ��ĀďĕĈ��ĄĒĄ�ÿďĚ�Ą�ČďđĐĀĄ�ĔĖĆčĒđĕđĞď�đĎČĆđ�Ĉ�ĕĂćČđ�čÿ�đČđĖ�ąĄčĕĊĒČĄčđĞ�čĖĕĕÿĒđĖ�
Ą���òĄ�ĆĒÿęĈĕĈ�Ĕĕđ�ĕĈĕĒÿćČĝ�ĔĄē��đČđ�ĈĂďĄČ�ĕđ��Ēğĕđ��ĄĒĘČčĝ��čĄČ��đČđ�ĕđ�ĕĀĕĄĒĕđ�Ą�ČďđĐĞ�
ĕđĖ�đĎČĆđ�Ĉ�ĕČćĂđĖ�

SKH SUR JO\

� � � � �
ñđďÿćĈē��

ą���òĄ�ĆĒÿęĈĕĈ��ĂĄ�ĄĎĎĊĎđĖĘĂĄ�ďđĖčĎĈđĕČćĂĚď�ĕđĖ�P51$��đĖ�čĚćČčđ�đČĈĂ� ĕđ��ĄĒĄ�ÿďĚ�
đĎČĆđ�Ĉ�ĕĂćČđ�

ñđďÿćĈē��
Ć���òĄ�ĆĒÿęĈĕĈ�ĕĊď�ĄĎĎĊĎđĖĘĂĄ�ĕĚď�ďđĖčĎĈđĕČćĂĚď�ĕĊē�čĚćČčāē�ĄĎĖĔĂćĄē�ĕđĖ�'1$��ñđďÿ�
ćĈē����čĄČ�ďĄ�ĔĊ�ĈČğĔĈĕĈ�ĕđ��Ü�čĄČ�ĕđ��Ü�ÿčĒđ�ĕĊē��ñđďÿćĈē����

ñđďÿćĈē��
ć���õĝĔĄ�ÿĕđ�Ą�ėĚĔėĝĒđĖ�Ė�ÿĒĘđĖď�ĔĕĊ�ćČ�Ďā�ĀĎČčĄ�ĕđĖ�'1$��đĖ�čĚćČčđ�đČĈĂ�ĄĖĕĝ�ĕđ�
đĎČĆđ�Ĉ�ĕĂćČđ�
�ČčĄČđĎđĆĈĂĔĕĈ�ĕĊď�Ą�ÿďĕĊĔā�ĔĄē�

ñđďÿćĈē��



ê
÷õ
ê
ö
îò
ç

����� íêñçøç

����

����

����

����

����

����

����

����

����

����

����

����

����

����



ê
÷õ
ê
ö
îò
ç

çõçòøì÷êî÷� ���

����

����

����

����

����

����

����

����

����

����

����

����

����

����

çõçòøì÷êî÷�çõôðùøìöî�ò�êóêøç÷ê�ò�ê÷õêöîò�ò�ðùïêî�ò�����

íêñç��R�
������
ç���ôČ�ĔĚĔĕĀē�Ą�ĄďĕāĔĈČē�ĈĂďĄČ�
���Ą

÷Ċ�ĈĂĚĔĊ���ô�ĝĒđē�čĚćČčĝďČđ�ćĈď�ĄėđĒÿ��ĝďđ�ĕđ�P51$���đĖ�ĈĂďĄČ��đďĝčĎĚďđ��ĄĎĎÿ�
čĄČ�ĕđ�ĆđďĂćČđ�Ą�ĝ�ĕđ�đ�đĂđ��ĄĒÿĆĈĕĄČ�ĕđ�P51$��øđ�ĆđďĂćČđ�ĝ�Ěē��ĈėĝĔđď�
ĄďāčĈČ�ĔĈ�čÿ�đČđ�čĞĕĕĄĒđ�ĈĂďĄČ�ćĂčĎĚďđ�'1$�

���ć
���ą
���Ą
���Ć

è���ñĈ�ĕĊď�ĄďĕČĆĒĄėā�ĕđĖ�'1$��ĕđ�ĆĈďĈĕČčĝ�ĖĎČčĝ�ĕđĖ�čĖĕĕÿĒđĖ�ćČ�ĎĄĔČÿĉĈĕĄČ��ïĄĕÿ�ĕĊď�ĄďĕČ�
ĆĒĄėā��Ċ�ćČ�Ďā�ĀĎČčĄ�ĕđĖ�'1$�ĐĈĕĖĎĂĆĈĕĄČ�čĄČ�čÿċĈ�ĄĎĖĔĂćĄ�ĎĈČĕđĖĒĆĈĂ�ĔĄď�čĄĎđĞ�Č�ĆČĄ�ĕĊ�
ĔĞďċĈĔĊ��ĂĄē�ďĀĄē�ĔĖ��ĎĊĒĚ�ĄĕČčāē�ĄĎĖĔĂćĄē��àĕĔČ� ĕĄ�ćĞđ�ċĖĆĄĕĒČčÿ��ĝĒČĄ��đĖ��Ēđ�
čĞ�ĕđĖď�ĈĂďĄČ��Ąďđ�đČĝĕĖ�Ą��Ĉ�ĕđ��ĊĕĒČčĝ�čĄČ�čĄċĀďĄ�Ą�đĕĈĎĈĂĕĄČ�Ą�ĝ��ĂĄ��ĄĎČÿ�čĄČ��ĂĄ�
čĄČďđĞĒČĄ�ĄĎĖĔĂćĄ� �Ċ�ČĔĖďĕĊĒĊĕČčĝē��ĊĘĄďČĔ�ĝē���øĄ�ąĄĔČčÿ�ĔĕÿćČĄ�ĕđĖ��ĊĘĄďČĔ�đĞ�ĕĊē�
ĄďĕČĆĒĄėāē��ĄĒđĖĔČÿĉđĖď�ĔĊ�ĄďĕČčĀē�đ�đČĝĕĊĕĈē��ĈĕĄĐĞ�ĕĚď��ĒđčĄĒĖĚĕČčğď�čĄČ�ĕĚď�ĈĖ�
čĄĒĖĚĕČčğď�čĖĕĕÿĒĚď�
ì�ćČĄćČčĄĔĂĄ�ĕĊē�ĄďĕČĆĒĄėāē��ĝ�Ěē�Ė�đćĊĎğďĈĕĄČ�Ą�ĝ�ĕĊ�ćđ�ā�ĕĊē�ćČ�Ďāē�ĀĎČčĄē�čĄČ�ĕđď�
Ċ�ČĔĖďĕĊĒĊĕČčĝ� �ĊĘĄďČĔ�ĝ�� ėĄĂďĈĕĄČ� Ą�Ďā�� �ĔĕĝĔđ� ćČĄ�ČĔĕğċĊčĈ� ĝĕČ� Ċ� ćČĄćČčĄĔĂĄ� ĔĕĊď�
�ĒĄĆ�ĄĕČčĝĕĊĕĄ�ĈĂďĄČ� ČćČĄĂĕĈĒĄ��đĎĞ�ĎđčĊ��øĄ�čĞĕĕĄĒĄ�ćČĄċĀĕđĖď�ĀďĄ�ĔĊ�ĄĕďČčĝ� ©đ�Ďđ�
ĔĕÿĔČđª� ĈĐĈČćČčĈĖ�ĀďĚď� ĈďĉĞ�Ěď� čĄČ� ÿĎĎĚď��ĒĚĕĈěďğď�� �đĖ� ĎĈČĕđĖĒĆđĞď� ĕĄĖĕĝĘĒđďĄ� čĄČ�
čĄĕĄĎĞđĖď� ĕČē� ĘĊ�ČčĀē�ĄďĕČćĒÿĔĈČē� ĕĊē�ĄďĕČĆĒĄėāē��Ĉ��ĈĆÿĎĊ� ĕĄĘĞĕĊĕĄ� čĄČ� Ĉč�ĎĊčĕČčā�
ĄčĒĂąĈČĄ��ì�ĄďĕČĆĒĄėā�ĕđĖ�'1$�ĄĒĘĂĉĈČ�Ą�ĝ�čĄċđĒČĔ�ĀďĄ�ĔĊ�ĈĂĄ�Ĕĕđ��ĝĒČđ�ĕđĖ�'1$���đĖ�
đďđ�ÿĉđďĕĄČ�ċĀĔĈČē�ĀďĄĒĐĊē�ĕĊē�ĄďĕČĆĒĄėāē��øĄ�ĀďĉĖ�Ą�ĕĊē�ĄďĕČĆĒĄėāē�ĈĂďĄČ���
���'1$�ĈĎČčÿĔĈē��óĈčČďÿďĈ�ĕĊ�ćČĄćČčĄĔĂĄ�ĕĊē�ĄďĕČĆĒĄėāē��Ĕ�ÿĉđďĕĄē�ĕđĖē�ćĈĔ�đĞē�ĖćĒđ�
ĆĝďđĖ��ĈĕĄĐĞ�ĕĚď�ĔĖ��ĎĊĒĚ�ĄĕČčğď�ąÿĔĈĚď��ĄĒĘČčÿ�ĔĕČē�ċĀĔĈČē�ĀďĄĒĐĊē�ĕĊē�ĄďĕČĆĒĄ�
ėāē�ćĊ�ČđĖĒĆğďĕĄē�ċĊĎČĀē��đĖ�Ĉ�ĈčĕĈĂďđďĕĄČ�čĄČ��Ēđē�ĕČē�ćĞđ�čĄĕĈĖċĞďĔĈČē�

���õĒČ�ĝĔĚ�Ą� �ĔĞ��Ďđčđ� ĈďĉĞ�Ěď����Ċ�ČđĖĒĆĈĂ� ĕĄ��ĒĚĕĄĒĘČčÿ� ĕ�ā�ĄĕĄ� ��ČčĒÿ� ĕ�ā�ĄĕĄ�
51$��ĔĕČē�ċĀĔĈČē�ĀďĄĒĐĊē�ĕĊē�ĄďĕČĆĒĄėāē���

���'1$��đĎĖ�ĈĒÿĔĈē��øĄ�čĞĒČĄ�ĀďĉĖ�Ą�ĕĊē�ĄďĕČĆĒĄėāē��ôČ�'1$��đĎĖ�ĈĒÿĔĈē�ćĈď���đĒđĞď�
ďĄ�ĄĒĘĂĔđĖď�ĕĊď�ĄďĕČĆĒĄėā�ĘĚĒĂē�ĕĊď�Ğ�ĄĒĐĊ��ĒĚĕĄĒĘČčğď�ĕ�Ċ�ÿĕĚď��ôČ��đĎĖ�ĈĒÿĔĈē�
Ĉ�Č�ĊčĞďđĖď�ĕĄ��ĒĚĕĄĒĘČčÿ�ĕ�ā�ĄĕĄ��ĕđ�đċĈĕğďĕĄē�ĔĖ��ĎĊĒĚ�ĄĕČčÿ�ćĈđĐĖďđĖčĎĈđĕĂ�
ćČĄ�Ą�ĀďĄďĕČ�Ą�ĝ�ĕČē��ĊĕĒČčĀē�ĄĎĖĔĂćĈē�'1$��ê�ĂĔĊē�Ĉ�ČćČđĒċğďđĖď�ĕĄ�ĎÿċĊ�ĕđĖē�čĄĕÿ�
ĕđď��đĎĖ�ĈĒČĔ�ĝ�ĕĚď�ĄĎĖĔĂćĚď�ėĕÿďđďĕĄē�ĔĈ�ĄčĒĂąĈČĄ���Ďÿċđē�čÿċĈ�����ďđĖčĎĈđĕĂćČĄ�
�đĖ�đČ�ĂćČĈē�ĕđ�đċĈĕđĞď��

���'1$�ćĈĔ�ÿĔĊ��÷ĖďćĀĈČ��Ĉ�đ�đČđ�đĎČčđĞē�ćĈĔ�đĞē�ĕĄ�čđ��ÿĕČĄ�ĕĊē�ĄĔĖďĈĘđĞē�ĄĎĖĔĂćĄē�
čĄċğē�čĄČ�ĝĎĄ�ĕĄ�čđ��ÿĕČĄ��đĖ��ĒđčĞ�ĕđĖď�Ą�ĝ�ĕČē�ćČÿėđĒĈē�ċĀĔĈČē�ĀďĄĒĐĊē�ĄďĕČĆĒĄėāē�

���ê�ČćČđĒċĚĕČčÿ�ĀďĉĖ�Ą��ê�ČćČđĒċğďđĖď�ĕĄ�ĎÿċĊ��đĖ�ćĈď�Ĉ�ČćČđĒċğďđďĕĄČ�Ą�ĝ�ĕČē�'1$�

�đĎĖ�ĈĒÿĔĈē���ĈĒČđĒĂĉđďĕĄē�ĕĄ�ĎÿċĊ�ĔĕđĖē�ĈĖčĄĒĖĚĕČčđĞē�đĒĆĄďČĔ�đĞē�ĔĈ� BB��
����

�
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ç���ñČĄ��ČčĒđąČĄčā� čĄĎĎČĀĒĆĈČĄ� ĐĈčČďÿĈČ� �Ĉ� ĕĊď��ĒđĔċāčĊ��ČčĒāē��đĔĝĕĊĕĄē� čĖĕĕÿĒĚď�Ĕĕđ�
ċĒĈ�ĕČčĝ�ĖĎČčĝ���ČĄ�ćČĄćČčĄĔĂĄ��đĖ�đďđ�ÿĉĈĕĄČ�Ĉ�ąđĎČĄĔ�ĝē��÷Ĉ��ĈĆÿĎĊ�čĎĂ�ĄčĄ�ĘĒĊĔČ�đ�
�đČđĞďĕĄČ�ĔĖĔčĈĖĀē��ĉĖ�ĚĕāĒĈē�ā�ąČđĄďĕČćĒĄĔĕāĒĈē���đĖ�Ĉ�ČĕĒĀ�đĖď�ĕđď�ĀĎĈĆĘđ�čĄČ�ĕĊ�
ĒĞċ�ČĔĊ�ĕĚď�ĔĖďċĊčğď��ċĈĒ�đčĒĄĔĂĄē��S+��ĔĖĆčĀďĕĒĚĔĊ�ô���ĕĊē�čĄĎĎČĀĒĆĈČĄē��ñĈ�ĕđď�ĝĒđ�
ĉĞ�ĚĔĊ�ĈďďđđĞ�Ĉ�ĕĊ�ćČĄćČčĄĔĂĄ�Ąďÿ�ĕĖĐĊē��ČčĒđđĒĆĄďČĔ�ğď�ĔĈ�ĖĆĒĝ�ċĒĈ�ĕČčĝ�ĖĎČčĝ��

è���Ą���
ą���
Ć���
ć���
Ĉ���

é���øđ�ĆĈďĈĕČčĝ�ĖĎČčĝ�Ĉďĝē�čĖĕĕÿĒđĖ�Ą�đĕĈĎĈĂ�ĕđ�ĆđďČćĂĚ�ÿ�ĕđĖ��øĄ�čĞĕĕĄĒĄ�ĔĕĄ�đ�đĂĄ�ĕđ�ĆđďČ�
ćĂĚ�Ą�Ė�ÿĒĘĈČ�ĔĈ�ĀďĄ��ĝďđ�ĄďĕĂĆĒĄėđ��ĝ�Ěē�ĈĂďĄČ�ĕĄ��ĒđčĄĒĖĚĕČčÿ�čĞĕĕĄĒĄ�čĄČ�đČ�ĆĄ�ĀĕĈē�
ĕĚď�ćČ�ĎđĈČćğď�đĒĆĄďČĔ�ğď��đďđ�ÿĉđďĕĄČ�Ą�ĎđĈČćā��øĄ�čĞĕĕĄĒĄ�ĔĕĄ�đ�đĂĄ� ĕđ�ĆđďČćĂĚ�Ą�
Ė�ÿĒĘĈČ�ĔĈ�ćĞđ�ĄďĕĂĆĒĄėĄ��ĝ�Ěē�ĈĂďĄČ�ĕĄ�ĔĚ�ĄĕČčÿ�čĞĕĕĄĒĄ�ĕĚď�ĄďğĕĈĒĚď�ĈĖčĄĒĖĚĕČčğď�
đĒĆĄďČĔ�ğď�đďđ�ÿĉđďĕĄČ�ćČ�ĎđĈČćā��÷ĕĄ�ĈĖčĄĒĖĚĕČčÿ�čĞĕĕĄĒĄ�ĕđ�ĆĈďĈĕČčĝ�ĖĎČčĝ�čĄĕĄďĀ�Ĉ�
ĕĄČ�Ĕĕđď��ĖĒāďĄ��ĔĕĄ��ČĕđĘĝďćĒČĄ�čĄČ�ĔĕđĖē�ĘĎĚĒđ�ĎÿĔĕĈē��đČ�ĕĈĎĈĖĕĄĂđČ��ĝďđ�ĔĕĄ�ėĖĕČčÿ�
čĞĕĕĄĒĄ��đĖ�ėĚĕđĔĖďċĀĕđĖď���÷ĖďāċĚē�ĝ�Ěē�đ�ĝĒđē�ĆđďČćĂĚ�Ą�ĄďĄėĀĒĈĕĄČ�Ĕĕđ�ĆĈďĈĕČčĝ�
ĖĎČčĝ��đĖ�ąĒĂĔčĈĕĄČ�Ĕĕđď��ĖĒāďĄ��

íêñç��đ�

����ô��ĖĒāďĄē�ĕđĖ��ĄĔĕČčđĞ�čĖĕĕÿĒđĖ�ĕđĖ��ĒđąÿĕđĖ�ç�ĈČĔāĘċĊ�ĔĈ�ĀďĄ�ĚÿĒČđ�ĕđĖ��ĒđąÿĕđĖ�
è�� Ĕĕđ� đ�đĂđ� �ĒđĊĆđĖ�ĀďĚē� ĈĂĘĈ� ĄėĄČĒĈċĈĂ� đ� �ĖĒāďĄē�� øđ� čĞĕĕĄĒđ� ĄĖĕĝ� �đĖ� ėĀĒĈČ� ĕđ�
�ĖĒĊďČčĝ�'1$�ĕđĖ��ĒđąÿĕđĖ�ç�ĖėĂĔĕĄĕĄČ�ĎĂĆĈē�ćČĄČĒĀĔĈČē�čĄČ�ĕđ�Ā�ąĒĖđ��đĖ��ĒđčĞ�ĕĈČ�
Ĉ�ėĖĕĈĞĈĕĄČ�ĔĕĊ��āĕĒĄ�ĕđĖ��ĒđąÿĕđĖ�é��ñĈĕÿ�Ą�ĝ�ĎĂĆđĖē��āďĈē�ĆĈďďČĀĕĄČ�ĕđ��ĒĝąĄĕđ����
ê�đ�ĀďĚē��ĕđ��ĒĝąĄĕđ�ç�ĀĘĈČ�ĕĄĖĕĝĔĊ�đ��ĖĒĊďČčĝ�'1$��Ĉ�ĕđ��ĒĝąĄĕđ����øĄ��ĒĝąĄĕĄ�è�čĄČ�
é�ćĈ�ĔĖďĈČĔėĀĒđĖď�čĄċĝĎđĖ�Ĕĕđ��ĖĒĊďČčĝ�'1$�ĕđĖ��ĒđąÿĕđĖ����

����øĄ��ČĕđĘĝďćĒČĄ�ąĒĂĔčđďĕĄČ�Ĕĕđ�čĖĕĕĄĒĝ�ĎĄĔ�Ą�ĕĚď�čĖĕĕÿĒĚď��éČĄ�ĕĊ�ćĊ�ČđĖĒĆĂĄ�ĕđĖ�Ĉ��
ąĒĞđĖ�ĕđĖ��ĒđąÿĕđĖ����ĝďđ�đ��ĖĒāďĄē�čĄČ�ĝĘČ�čÿ�đČđ�ÿĎĎđ��ĀĒđē�ĕđĖ��ĄĔĕČčđĞ�čĖĕĕÿĒđĖ�
ĕđĖ��ĒđąÿĕđĖ�ç�ĈČĔāĘċĊ�ĔĈ�ĀďĄ�ĚÿĒČđ�ĕđĖ��ĒđąÿĕđĖ�è��ç�ĝ�ĕđ�ĚÿĒČđ�ĕđĖ��ĒđąÿĕđĖ�è��ĝďđ�
đ��ĖĒāďĄē�ĈĂĘĈ��ĒđĊĆđĖ�ĀďĚē�ĄėĄČĒĈċĈĂ��÷ĖďĈ�ğē��ĕđ��ČĕđĘđďćĒČĄčĝ�'1$�ĕđĖ��ĒđąÿĕđĖ�
��ĈĂďĄČ�ĕĄĖĕĝĔĊ�đ��Ĉ�ĕđ��ČĕđĘđďćĒČĄčĝ�'1$�ĕđĖ��ĒđąÿĕđĖ�è��ĄėđĞ�ĕđ�ďĀđ�čĞĕĕĄĒđ��đĖ�
�ĒđĀčĖęĈ��Ĉĕÿ�ĕđĖē��ĄĒĄ�ÿďĚ�ĘĈČĒČĔ�đĞē�ĀėĈĒĈ�ĕđď��ĖĒāďĄ�Ą�ĝ�ĕđ�čĞĕĕĄĒđ�ĕđĖ��Ēđąÿ�
ĕđĖ�ç�čĄČ�ĕđ�čĖĕĕĄĒĝ�ĎĄĔ�Ą��Ĕĕđ�đ�đĂđ��ĈĒČĀĘđďĕĄČ�čĄČ�ĕĄ��ČĕđĘĝďćĒČĄ��Ą�ĝ�ĕđ�ĚÿĒČđ�ĕđĖ�
�ĒđąÿĕđĖ�è��

����ì�čĎĚďđ�đĂĊĔĊ���đĒĈĂ�ďĄ�ĔĖďĈČĔėĀĒĈČ�ĔĕĊď��ĒđĔĕĄĔĂĄ�Ą�ĝ�ĕĊď�ĈĐĄėÿďČĔĊ�ćČÿėđĒĚď�ĉğĚď�
ĕđĖ��ĎĄďāĕĊ��Ąē��÷ĕČē�čĄĕĄęĞĐĈČē��đĎĎğď�ĉĚđĎđĆČčğď�čā�Ěď�Ė�ÿĒĘđĖď�čĄĕĈęĖĆ�ĀďĄ�Ěÿ�
ĒČĄ�čĄČ�Ĕ�ĈĒ�ĄĕđĉĚÿĒČĄ�ā�Ā�ąĒĖĄ�ĉğĚď��đĖ�čČďćĖďĈĞđĖď�ďĄ�ĈĐĄėĄďČĔĕđĞď��õĖĒāďĈē�Ą�ĝ�
ĄĖĕÿ�ĕĄ�čĞĕĕĄĒĄ���đĒđĞď�ďĄ��ĈĕĄėĈĒċđĞď�ĔĈ�Ą�ĞĒĊďĄ�ĚđčĞĕĕĄĒĄ�ĕđĖ�ĈĂćđĖē��đĖ��Ąē�
ĈďćČĄėĀĒĈČ�čĄČ�ĔĕĊ�ĔĖďĀĘĈČĄ�ďĄ�čĖđėđĒĊċđĞď�Ĕĕđ�ĂćČđ�ā�ĔĈ�ĔĖĆĆĈďČčĝ�ĈĂćđē�ĉğđĖ���
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Ą���ì��ĒĚĕĈěďđĔĞďċĈĔĊ�ĈĂďĄČ��ĂĄ�ćČĄćČčĄĔĂĄ�©�ĈĕÿėĒĄĔĊēª�Ą�ĝ�ĕĊ�ĆĎğĔĔĄ�ĕĚď�ąÿĔĈĚď�ĔĕĊ�
ĆĎğĔĔĄ�ĕĚď�Ą�ČďđĐĀĚď��ñĈ�ĕĊ�ćČĄćČčĄĔĂĄ�ĕĊē��ĈĕÿėĒĄĔĊē�ćĊĎĄćā��ĆĂďĈĕĄČ�Ċ�ĄďĕČĔĕđĂĘČĔĊ�
ĕĚď�čĚćČčđďĂĚď�ĕđĖ�P51$�ĔĈ�Ą�ČďđĐĀĄ�čĄČ�Ċ�ćČĄćđĘČčā�ĔĞďćĈĔĊ�ĕĚď�Ą�ČďđĐĀĚď�ĔĈ��Ĉ�ĕČćČ�
čā�ĄĎĖĔĂćĄ��ì��ĈĕÿėĒĄĔĊ�ĔĖ�ąĄĂďĈČ�ĔĕĄ�ĒČąđĔğ�ĄĕĄ��Ĉ�ĕĊ�ąđāċĈČĄ�ĕĚď�W51$�čĄČ�ĕĊ�ĔĖ��
�ĈĕđĘā��đĎĎğď��ĒĚĕĈěďğď�čĄČ�ĈďĀĒĆĈČĄē��ì��ĒĚĕĈěďđĔĞďċĈĔĊ�ćČĄčĒĂďĈĕĄČ�ĔĈ�ĕĒĂĄ�ĔĕÿćČĄ��
ĕĊď�ĀďĄĒĐĊ��ĕĊď�Ĉ�Č�āčĖďĔĊ�čĄČ�ĕĊ�ĎāĐĊ�
ïĄĕÿ� ĕĊď� ĀďĄĒĐĊ� ĕĊē� �ĈĕÿėĒĄĔĊē� ĕđ�P51$��ĒđĔćĀďĈĕĄČ�� �ĀĔĚ��ČĄē� ĄĎĎĊĎđĖĘĂĄē� �đĖ�
Ė�ÿĒĘĈČ�ĔĕĊď��Ü�Ą�ĈĕÿėĒĄĔĕĊ��ĈĒČđĘā�ĕđĖ���Ĉ�ĕđ�ĒČąđĔĚ�Ččĝ�51$�ĕĊē��ČčĒāē�Ė�đ�đďÿćĄē�
ĕđĖ�ĒČąđĔğ�Ąĕđē��ĔĞ�ėĚďĄ��Ĉ�ĕđĖē�čĄďĝďĈē�ĕĊē�ĔĖ��ĎĊĒĚ�ĄĕČčĝĕĊĕĄē�ĕĚď�ąÿĔĈĚď��øđ�
�Ēğĕđ�čĚćČčĝďČđ� ĕđĖ�P51$�ĈĂďĄČ��ÿďĕđĕĈ� �Ü$8*�Ü� čĄČ�Ĕ¬�ĄĖĕĝ��ĒđĔćĀďĈĕĄČ� ĕđ� W51$��đĖ�
ėĀĒĈČ�ĕđ�Ą�ČďđĐĞ��ĈċĈČđďĂďĊ�
ÞĒĄ��Ēğĕđ�Ą�ČďđĐĞ�ĈĂďĄČ�Ċ��ĈċĈČđďĂďĊ�čĄČ�ĕĀĕĄĒĕđ�Ą�ČďđĐĞ�ĈĂďĄČ�Ċ�ĕĖĒđĔĂďĊ��ĄėđĞ�ĈĂďĄČ�ĕđ�
�ĝďđ��đĖ�Ė�đĎĈĂ�ĈĕĄČ�ĔĕĊď�đĎČĆđ�Ĉ�ĕČćČčā�ĄĎĖĔĂćĄ��đĖ�ćĂďĈĕĄČ���

ą���ì�ĄĎĎĊĎđĖĘĂĄ�ĕĚď�ąÿĔĈĚď�ĕđĖ�P51$�čĄċđĒĂĉĈČ�ĕĊď�ĄĎĎĊĎđĖĘĂĄ�ĕĚď�Ą�ČďđĐĀĚď�ĔĕČē��ĒĚĕĈ�
æďĈē���Ĉ�ąÿĔĊ�ĀďĄď�čğćČčĄ�ĄďĕČĔĕđĂĘČĔĊē�ďđĖčĎĈđĕČćĂĚď�P51$��Ĉ�Ą�ČďđĐĀĄ��ĒĚĕĈěďğď���đĖ�
đďđ�ÿĉĈĕĄČ�ĆĈďĈĕČčĝē�čğćČčĄē��ì��ĈĕÿėĒĄĔĊ�ĕđĖ�P51$��ĝ�Ěē�ĄďĄėĀĒċĊčĈ��ĈĂďĄČ�Ċ�ĄďĕČ�
ĔĕđĂĘČĔĊ�ĕĚď�čĚćČčđďĂĚď�ĕđĖ�P51$�ĔĈ�Ą�ČďđĐĀĄ�čĄČ�Ċ�ćČĄćđĘČčā�ĔĞďćĈĔĊ�ĕĚď�Ą�ČďđĐĀĚď�
ĔĈ��đĎĖ�Ĉ�ĕČćČčā�ĄĎĖĔĂćĄ��đĖ��ĒĄĆ�Ąĕđ�đČĈĂĕĄČ�ĔĕĄ�ĒČąđĔğ�ĄĕĄ��Ĉ�ĕĊ�ąđāċĈČĄ�ĕĚď�W51$�
čĄČ�ĕĊ�ĔĖ��ĈĕđĘā�ĄĒčĈĕğď��ĒĚĕĈěďğď�čĄČ�ĈďĀĒĆĈČĄē��ñČĄ�ĄĎĎĊĎđĖĘĂĄ�ďđĖčĎĈđĕČćĂĚď�P51$�
�đĖ�čĚćČčđ�đČĈĂ�ĕđ��ĄĒĄ�ÿďĚ�đĎČĆđ�Ĉ�ĕĂćČđ���đĒĈĂ�ďĄ�ĈĂďĄČ�ĈĂďĄČ�Ċ�ĈĐāē�

P51$���Ü ç8*�888�&&&�8$8�*** �Ü�

�Ĉćđ�ĀďđĖ�ĝĕČ�ĀďĄ�Ą�ĝ�ĕĄ�ĘĄĒĄčĕĊĒČĔĕČčÿ�ĕđĖ�ĆĈďĈĕČčđĞ�čğćČčĄ�ĈĂďĄČ�ĕđ�ĝĕČ�ĈĂďĄČ�ĈčėĖĎČ�
Ĕ�Āďđē��ćĊĎĄćā��Ĉ�ĈĐĄĂĒĈĔĊ�ćĞđ�Ą�ČďđĐĀĄ��ĕĊ��ĈċĈČđďĂďĊ�čĄČ�ĕĊď�ĕĒĖ�ĕđėÿďĊ��ĕĄ�Ė�ĝĎđČ�Ą�
���čĚćČčđ�đČđĞďĕĄČ�Ą�ĝ�ćĞđ��ĀĘĒČ� čĄČ� ĀĐČ�ćČĄėđĒĈĕČčÿ�čĚćČčĝďČĄ� �ĔĖďğďĖ�Ą�čĚćČčĝďČĄ���
ĈĂďĄČ�ćĖďĄĕĝ�ďĄ�Ė�ÿĒĘđĖď�čĄČ�ĈďĄĎĎĄčĕČčÿ�P51$��đĖ�čĚćČčđ�đČđĞď�ĕđ�ĂćČđ�đĎČĆđ�Ĉ�ĕĂćČđ��
øĄ�P51$�ĄĖĕÿ�ċĄ�ćČĄċĀĕđĖď�ĔĖďğďĖ�Ą�čĚćČčĝďČĄ��Ĉ�ĕđ��ĄĒĄ�ÿďĚ��
òĄ�ĔĊ�ĈČĚċĈĂ�Ĉ�ĂĔĊē�ĝĕČ�ĀďĄ�ąĄčĕĊĒČĄčĝ�P51$�ćČĄċĀĕĈČ�Ĉčĕĝē�Ą�ĝ�ĕĊď�čĚćČčā��ĈĒČđĘā�ĕđĖ��
ĄĖĕā�ćĊĎĄćā��đĖ��ĈĕĄėĒÿĉĈĕĄČ�ĔĈ�Ą�ČďđĐĀĄ��čĚćČčĝďČđ�ĎāĐĊē�čĄČ��Ü�čĄČ��Ü�Ą�ĈĕÿėĒĄĔĕĊ�
�ĈĒČđĘā��éČĄ�ĕđ�čĚćČčĝďČđ�ĎāĐĊē���Ü8$$�Ü�ā�

�Ü8*$�Ü�ā�
�Ü8$*�Ü��čĄČ�ĕČē��Ü�čĄČ��Ü�Ą�ĈĕÿėĒĄĔĕĈē�

�ĈĒČđĘĀē� ĕđĖ�ĔĖĆčĈčĒČ�ĀďđĖ�P51$�ćĈď���đĒđĞ�Ĉ� ďĄ�ĆďĚĒĂĉđĖ�Ĉ�Ą�ĝ� ĕĄ�ćĈćđ�ĀďĄ� ĕĊē�
ÿĔčĊĔĊē�ĕĊď�ĄĎĎĊĎđĖĘĂĄ�ĕđĖē���

Ć���ô�ĝĒđē�čĚćČčĝďČđ�ćĈď�ĄėđĒÿ��ĝďđ�ĕđ�P51$�ĄĎĎÿ�čĄČ�ĕđ�ĆđďĂćČđ�Ą�ĝ�ĕđ�đ�đĂđ�ĄĖĕĝ��ĄĒÿĆĈ�
ĕĄČ��àĕĔČ�ĆČĄ��ĄĒÿćĈČĆ�Ą��ĕđ�čĚćČčĝďČđ�ĀďĄĒĐĊē��Ü$8*�Ü�ĄďĕČĔĕđČĘĈĂ�Ĕĕđ�čĚćČčĝďČđ�ĀďĄĒĐĊē�
ĕĊē�čĚćČčāē�ĄĎĖĔĂćĄē�ĕđĖ�ĆđďČćĂđĖ��Ü$7*�Ü�č�đ�č��øđ�ĕ�ā�Ą�Ĉďĝē�ĆđďČćĂđĖ�čĄČ�ĕđĖ�P51$�ĕđĖ�
�đĖ�čĚćČčđ�đČĈĂ��ČĄ��Ĉ�ĕČćČčā�ĄĎĖĔĂćĄ��ĄĒĘĂĉĈČ��Ĉ�ĕđ�čĚćČčĝďČđ�ĀďĄĒĐĊē�čĄČ�ĕĈĎĈČğďĈČ��Ĉ�ĕđ�
čĚćČčĝďČđ�ĎāĐĊē��ïĄĕÿ�ĕĊ��ĈĕĄĆĒĄėā�Ċ�51$��đĎĖ�ĈĒÿĔĊ�ĔĖďćĀĈČ�ĕĄ�ĒČąđďđĖčĎĈđĕĂćČĄ���đĖ�
�ĒđĔĕĂċĈďĕĄČ�ĕđ�ĀďĄ��Ĉĕÿ�ĕđ�ÿĎĎđ���Ĉ��Üĺ�Ü�ėĚĔėđćČĈĔĕĈĒČčĝ�ćĈĔ�ĝ��ì��ĈĕĄĆĒĄėā�ĀĘĈČ�
ĔĖďĈ�ğē��ĒđĔĄďĄĕđĎČĔ�ĝ��Üĺ�Ü��ê�ĂĔĊē�ĆďĚĒĂĉđĖ�Ĉ�ĝĕČ�čĄĕÿ�ĕĊ��ĈĕĄĆĒĄėā�ĕđ��ĝĒČđ�51$�
�đĖ�ĔĖďĕĂċĈĕĄČ�ĈĂďĄČ�ĔĖ��ĎĊĒĚ�ĄĕČčĝ��Ēđē�ĕĊ��ĂĄ�ĄĎĖĔĂćĄ�ĕĊē�ćČ�Ďāē�ĀĎČčĄē�ĕđĖ�'1$�ĕđĖ�
ĆđďČćĂđĖ��ì�ĄĎĖĔĂćĄ�ĄĖĕā�ĈĂďĄČ�Ċ��ĈĕĄĆĒĄėĝ�ĈďĊ�čĄČ�đďđ�ÿĉĈĕĄČ��Ċ�čĚćČčā��ì�ĔĖ��ĎĊĒĚ�
�ĄĕČčā�ĄĎĖĔĂćĄ�ĕđĖ�'1$�ĕđĖ�ĆđďČćĂđĖ�đďđ�ÿĉĈĕĄČ�čĚćČčā��
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ê�đ�ĀďĚē�Ĕĕđ�ćĂčĎĚďđ�ĆđďĂćČđ�Ċ�čĚćČčā�ĄĎĖĔĂćĄ�ĀĘĈČ��ĒđĔĄďĄĕđĎČĔ�ĝ��Üĺ�Ü�Ěē��Ēđē�ĕđď�
Ė�đčČďĊĕā� čĄČ� ĄĎĎĊĎđĖĘĂĄ� ďđĖčĎĈđĕČćĂĚď� ĝ�đČĄ� �Ĉ� ĈčĈĂďĊ� ĕđĖ�P51$��ĝďđ� �đĖ� ĄďĕĂ� ĆČĄ�
ĒČąđďđĖčĎĈđĕĂćČĄ�ĔĖďĂĔĕĄĕĄČ�Ą�ĝ�ćĈđĐĖĒČąđďđĖčĎĈđĕĂćČĄ��ÞĒĄ�Ċ�čĚćČčā�ĄĎĖĔĂćĄ�ĈĂďĄČ�Ċ�
ĈĐāē�

�Ü �çø*�777�&&&�7$7�***� �Ü

àďĄ�ąĄčĕĊĒČĄčĝ�ĆđďĂćČđ�Ĉčĕĝē�Ą�ĝ�ĕĊď�čĚćČčđ�đČđĞĔĄ��ĈĒČđĘā�ĕđĖ��ćČĄċĀĕĈČ�Ĉ�ĂĔĊē�čĚćČ�
čĝďČđ�ĎāĐĊē�čĄČ��Ü�čĄČ��Ü�Ą�ĈĕÿėĒĄĔĕĊ��ĈĒČđĘā�čĄċğē�čĄČ�ĄĎĎĊĎđĖĘĂĈē�ĎāĐĊē�ĕĊē��ĈĕĄĆĒĄ�
ėāē��ĕĚď�đ�đĂĚď�ĝ�Ěē�Ą�ĝ�ĕĄ�ćĈćđ�ĀďĄ�ĕĊē�ÿĔčĊĔĊē��ćĈď�ĈĂďĄČ�ćĖďĄĕĝď�ďĄ�ĆďĚĒĂĉđĖ�Ĉ�ĕĊď�
ĄĎĎĊĎđĖĘĂĄ�ĕđĖē���

ć���øđ�'1$� ĈĂďĄČ� ĀďĄ��ĄčĒđ�ĝĒČđ��đĖ�Ą�đĕĈĎĈĂĕĄČ� Ą�ĝ�ćĈđĐĖďđĖčĎĈđĕĂćČĄ��ïÿċĈ�ćĈđĐĖďđĖ�
čĎĈđĕĂćČđ�Ą�đĕĈĎĈĂĕĄČ�Ą�ĝ��ĂĄ��ĈďĕĝĉĊ��ĕĊ�ćĈđĐĖĒČąĝĉĊ�ĈďĚ�ĀďĊ��Ĉ��ĂĄ�ėĚĔėđĒČčā�đ�ÿćĄ�
čĄČ��ĂĄ�ĄĉĚĕđĞĘđ�ąÿĔĊ��ç�ā�ø�ā�*�ā�&���ê�đ�ĀďĚē��čÿċĈ�ďđĖčĎĈđĕĂćČđ�'1$�ĀĘĈČ�ĀďĄ�ÿĕđ�
�đ�ėĚĔėĝĒđĖ��øđ�ĕ�ā�Ą�ĕĊē��ČĄē�ĄĎĖĔĂćĄē�'1$�ĕđĖ�ĆđďČćĂđĖ��đĖ�čĚćČčđ�đČĈĂ�ĕđ�ćđċĀď�
đĎČĆđ�Ĉ�ĕĂćČđ��Ą�đĕĈĎĈĂĕĄČ�Ą�ĝ����ďđĖčĎĈđĕĂćČĄ��ÿĒĄ�ĔĈ��ČĄ�ĄĎĖĔĂćĄ�Ė�ÿĒĘđĖď����ÿĕđ�Ą�
ėĚĔėĝĒđĖ��
÷ĖďĈ�ğē��ĔĕĊ�ćČ�Ďā�ĀĎČčĄ��đĖ�Ą�đĕĈĎĈĂĕĄČ�Ą�ĝ�ćĞđ�ĔĖ��ĎĊĒĚ�ĄĕČčĀē�čĄČ�ĄďĕČ�ĄĒÿĎĎĊĎĈē��
ĄĎĖĔĂćĈē�Ė�ÿĒĘđĖď����ÿĕđ�Ą�ėĚĔėĝĒđĖ��çď�Ė�đĎđĆĂĔđĖ�Ĉ�čĄČ�ĕČē�ėĚĔėđĒČčĀē�đ�ÿćĈē�ĕđĖ�
čĚćČčđďĂđĖ�ĎāĐĈĚē��ĕĝĕĈ�ĀĘđĖ�Ĉ���������[���� �����ĝĒČĄ�ėĚĔėĝĒđĖ�Ė�ÿĒĘđĖď�Ĕĕđ�ĕ�ā�Ą�
ĕĊē�ćČ�Ďāē�ĀĎČčĄē�ĕđĖ�'1$��đĖ�čĚćČčđ�đČĈĂ�ĄĖĕĝ�ĕđ�đĎČĆđ�Ĉ�ĕĂćČđ���Ĉď�Ė�đĎđĆĂĉđďĕĄČ�đČ�
ėĚĔėđĒČčĀē�đ�ÿćĈē�ĕĚď�ąÿĔĈĚď��đĖ�ĔĖďČĔĕđĞď�ĕČē��Ü�čĄČ��Ü�Ą�ĈĕÿėĒĄĔĕĈē��ĈĒČđĘĀē�čĄČ�ĕČē�
ĄĎĎĊĎđĖĘĂĈē�ĎāĐĊē�ĕĊē��ĈĕĄĆĒĄėāē�čĄċğē�Ą�ĝ�ĕĄ�ćĈćđ�ĀďĄ�ĕĊē�ÿĔčĊĔĊē�ćĈď���đĒđĞ�Ĉ�
ďĄ�ĆďĚĒĂĉđĖ�Ĉ�ĕđ��āčđē�ĕđĖē�
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íêñç��đ�
���
éČĄ�ĕČē�Ċ�ČĕĈĎĈĂē��ĒđĕÿĔĈČē���ĀĚē�čĄČ����ďĄ�ĆĒÿęĈĕĈ�Ĕĕđ�ĕĈĕĒÿćČĝ�ĔĄē�ĕđď�ĄĒČċ�ĝ�ĕĊē�ėĒÿĔĊē�čĄČ�
ćĂ�ĎĄ�ĕđĖ�ĕđ�ĆĒÿ��Ą��đĖ�ĄďĕČĔĕđČĘĈĂ�Ĕĕđ�ĔĚĔĕĝ�ĔĖ��ĎāĒĚ�ÿ�ĕĊē�

���ôČ��ĈĒČđĒČĔĕČčĀē�ĈďćđďđĖčĎĈÿĔĈē
Ą���ĄĒÿĆđďĕĄČ��ĝďđ�Ą�ĝ��ĞčĊĕĈē�
ą��ĈĂďĄČ�Ą�ĄĒĄĂĕĊĕĈē�ĆČĄ�ĕĊ�ćČĄćČčĄĔĂĄ�ĕĊē�ĄďĕĂĔĕĒđėĊē��ĈĕĄĆĒĄėāē�
Ć���ĄĒÿĆđďĕĄČ�Ą�ĝ�ąĄčĕāĒČĄ�
ć��ĈĂďĄČ�Ą�ĄĒĄĂĕĊĕĈē�ĆČĄ�ĕĊď�ĀďĄĒĐĊ�ĕĊē�ĄďĕČĆĒĄėāē�ĕđĖ�'1$�

ñđďÿćĈē��
����ē�Ċ�ČĄĖĕĝďđ�Ą�đĒĆĄďĂćČĄ�ĘĄĒĄčĕĊĒĂĉđďĕĄČ
Ą��ĕĄ�ĒČąđĔğ�ĄĕĄ�čĄČ�đČ�ĘĎĚĒđ�ĎÿĔĕĈē�
ą��đČ�ĘĎĚĒđ�ĎÿĔĕĈē�čĄČ�ĕĄ��ČĕđĘĝďćĒČĄ�
Ć��ĕĄ�ĘĒĚ�đĔğ�ĄĕĄ�čĄČ�ĕĄ�ĒČąđĔğ�ĄĕĄ�
ć��đ��ĖĒāďĄē�čĄČ�đČ�ĘĎĚĒđ�ĎÿĔĕĈē�

ñđďÿćĈē��
���øđ�ąĄčĕāĒČđ�%DFLOOXV�WKXULQJLHQVLV��đĖ�ĉĈČ�Ĕĕđ�ĀćĄėđē
Ą���ĄĒÿĆĈČ��ČĄ�ČĔĘĖĒā�ĕđĐĂďĊ�
ą��ĈččĒĂďĈČ��ČĄ�ĘĒāĔČ�Ċ�đĒ�ĝďĊ�
Ć��Ĉ�ČąČğďĈČ�ĆČĄ��đĎĞ�ĘĒĝďđ�
ć���đĎĞďĈČ�ĕĄ�ćČĄĆđďČćČĄčÿ�ĉğĄ�

ñđďÿćĈē��
���ïĄĕÿ�ĕĊď�LQ�YLYR�ĆđďČćČĄčā�ċĈĒĄ�ĈĂĄ
Ą��ĘĒĊĔČ�đ�đČđĞďĕĄČ��ĈĕĄĎĎĄĆ�ĀďĄ�ąĄčĕāĒČĄ�Ěē�ėđĒĈĂē�
ą��ĕĄ�čĞĕĕĄĒĄ�ĕĒđ�đ�đČđĞďĕĄČ�ĀĐĚ�Ą�ĝ�ĕđď�ĄďċĒğ�Čďđ�đĒĆĄďČĔ�ĝ�
Ć��ĆĂďĈĕĄČ�ĄďĕČčĄĕÿĔĕĄĔĊ�ĕĚď��ĈĕĄĎĎĄĆ�ĀďĚď�ĆđďČćĂĚď�
ć��ĕĄ�ėĖĔČđĎđĆČčÿ�ĆđďĂćČĄ�ĈČĔÿĆđďĕĄČ�čĄĕĈĖċĈĂĄď�Ĕĕđď�đĒĆĄďČĔ�ĝ�

ñđďÿćĈē��
���ì�ĚĒĂ�ĄďĔĊ�ĕđĖ�P51$
Ą��ĈĂďĄČ��ČĄ�ćČĄćČčĄĔĂĄ��đĖ�čĄĕĄĎĞĈĕĄČ�Ą�ĝ�'1$�ĈĎČčÿĔĈē�
ą��ĔĖ�ąĄĂďĈČ��ĝďđ�ĔĕđĖē��ĒđčĄĒĖĚĕČčđĞē�đĒĆĄďČĔ�đĞē�
Ć��ĔĖ�ąĄĂďĈČ�Ĕĕđď��ĖĒāďĄ�ĕĚď�ĈĖčĄĒĖĚĕČčğď�čĖĕĕÿĒĚď�
ć��ĈĂďĄČ��ĂĄ�ćČĄćČčĄĔĂĄ�ĔĕĊď�đ�đĂĄ��ĄĒĄ�ĀďđĖď�ĆČĄ��ĈĕÿėĒĄĔĊ�ĕĄ�ĈĔğďČĄ�

ñđďÿćĈē��
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òĄ�ĆĒÿęĈĕĈ�Ĕĕđ�ĕĈĕĒÿćČĝ�ĔĄē�ĕČē�Ą�ĄďĕāĔĈČē�ĕĚď��ĄĒĄčÿĕĚ�ĈĒĚĕāĔĈĚď�

����õđČĄ�ĘĒĚ�đĔğ�ĄĕĄ�ĘĄĒĄčĕĊĒĂĉđďĕĄČ�Ěē�ĄĖĕđĔĚ�Ččÿ���đČĄ�Ěē�ėĖĎĈĕČčÿ�čĄČ��ğē�čĄċđĒĂ�
ĉĈĕĄČ�ĕđ�ėĞĎđ�Ĕĕđď�ÿďċĒĚ�đ�

ñđďÿćĈē��
����éČĄĕĂ�Ċ�©ćČĝĒċĚĔĊª��ČĄē�ĆĈďĈĕČčāē�ąĎÿąĊē��đĖ�Ĉ�ČĕĖĆĘÿďĈĕĄČ��Ĉ�ĕĊ�ĆđďČćČĄčā�ċĈĒĄ�ĈĂĄ�
ćĈď��ĈĕĄąČąÿĉĈĕĄČ�ĔĕđĖē�Ą�đĆĝďđĖē�

ñđďÿćĈē��
����éČĄĕĂ�đ��ĊĘĄďČĔ�ĝē�ĄĖĕđćČ�ĎĄĔČĄĔ�đĞ�ĕđĖ�'1$�đďđ�ÿĉĈĕĄČ�Ċ�ČĔĖďĕĊĒĊĕČčĝē�

ñđďÿćĈē��

íêñç��đ

éČĄ� ĕĊď� �ĄĒĄĆĚĆā� ĕđĖ� �ĒđćĒĝ�đĖ� �đĒĂđĖ� ĕĊē� ČďĔđĖĎĂďĊē�� ćĊĎĄćā� ĕĊē� �ĒđěďĔđĖĎĂďĊē�� čĄ�
ĕÿĎĎĊĎĄ��ĈĕĄĔĘĊ�ĄĕČĔ�ĀďĄ�čĞĕĕĄĒĄ�(VFKHULFKLD�FROL�čĄĎĎČĈĒĆāċĊčĄď�ĔĈ�ąČđĄďĕČćĒĄĔĕāĒĄ��
ì�Ą�ĈČčĝďČĔĊ�ĕĊē��ĈĕĄąđĎāē�ĕđĖ��ĎĊċĖĔ�đĞ�ĕđĖ�ąĄčĕĊĒĂđĖ��ò��ĔĈ�ĔĘĀĔĊ��Ĉ�ĕđď�ĘĒĝďđ��W��
ĀćĚĔĈ�ĕđ��ĄĒĄčÿĕĚ�ćČÿĆĒĄ��Ą�

����ñĈ�ąÿĔĊ�ĕđ�ćČÿĆĒĄ��Ą�ĄĖĕĝ��ďĄ�ĘĄĒĄčĕĊĒĂĔĈĕĈ�ĕđď�ĕĞ�đ�ĕĊē�čĄĎĎČĀĒĆĈČĄē�čĄČ�ďĄ��ĈĒČ�
ĆĒÿęĈĕĈ�ĕČē�ėÿĔĈČē�ĕĊē�

ñđďÿćĈē���
����÷Ĉ��đČĄ�ĔĖďāċĚē�ĘĒđďČčÿ�ćČĄĔĕā�ĄĕĄ�ĕĊē�čĄĎĎČĀĒĆĈČĄē�ĕĚď�ąĄčĕĊĒĂĚď�ĄďĄ�ĀďĈĕĄČ�ďĄ�
�ĄĒĄĘċĈĂ�Ċ��ĒđěďĔđĖĎĂďĊ��çėđĞ��ĄĒĄĎÿąđĖ�Ĉ�ĕĊď��ĒđěďĔđĖĎĂďĊ�Ą�ĝ�ĕđď�ąČđĄďĕČćĒĄ�
ĔĕāĒĄ���ğē�ċĄ�ĕĊď��ĈĕĄĕĒĀęđĖ�Ĉ�ĔĈ�ČďĔđĖĎĂďĊ�

ñđďÿćĈē���
����õđČđē�ĈĂďĄČ�đ�ąČđĎđĆČčĝē�ĒĝĎđē�ĕĊē�ČďĔđĖĎĂďĊē�čĄČ��đČĄ�ĄĔċĀďĈČĄ��ĒđčĄĎĈĂ�Ċ��ĈĂĚĔĊ�ā�
Ċ�ĀĎĎĈČęā�ĕĊē�

ñđďÿćĈē��
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íêñç��đ

�ĂďĈĕĄČ�ĕđ��ĄĒĄčÿĕĚ�ĕ�ā�Ą�P51$��đĖ��ĒđčĞ�ĕĈČ�Ą�ĝ�ĕĊ��ĈĕĄĆĒĄėā�Ĉďĝē�ĆđďČćĂđĖ�ąĄčĕĊĒČ�
ĄčđĞ�čĖĕĕÿĒđĖ�

�����Ü$8*�&&8�&$8�&*8�8&8�$&8�888�8$$��Ü���

Ą���òĄ�ĆĒÿęĈĕĈ�Ĕĕđ�ĕĈĕĒÿćČĝ�ĔĄē�ĕĊ��Ċ�čĚćČčā�ĄĎĖĔĂćĄ�Ą�ĝ�ĕĊď�đ�đĂĄ��ĒđāĎċĈ�ĕđ��ĄĒĄ�ÿďĚ�
P51$�čĄČ�ďĄ�đĒĂĔĈĕĈ�ĕđď��ĒđĔĄďĄĕđĎČĔ�ĝ�ĕĊē�

ñđďÿćĈē��
ą���çďĕČčĄċČĔĕđĞ�Ĉ��ĂĄ�ĕĒČ�ĎĀĕĄ�ĕđĖ��ĄĒĄ�ÿďĚ�P51$��Ĉ�ĕĊď�ĕĒČ�ĎĀĕĄ����8*$����čĄČ�ĕđ��Ĉ�ĕĂćČđ�
�đĖ�čĚćČčđ�đČĈĂĕĄČ�ćĈď�ĖėĂĔĕĄĕĄČ�ĕĊď��ĄĒĄ�ČčĒā�ĄĎĎĄĆā��õđČĄ�ĈĂďĄČ�Ċ�ĕĒČ�ĎĀĕĄ�ĄĖĕā��ñđ�
ďÿćĈē�����òĄ�ĄČĕČđĎđĆāĔĈĕĈ�ĕĊď�Ą�ÿďĕĊĔā�ĔĄē��ñđďÿćĈē����

ñđďÿćĈē���
Ć���ì�ĕĒČ�ĎĀĕĄ����8&8����ĕđĖ��ĄĒĄ�ÿďĚ�P51$�čĚćČčđ�đČĈĂ�ĕđ�Ą�ČďđĐĞ�ĔĈĒĂďĊ��çď�ĄďĕČčĄĕĄĔĕā�
ĔđĖ�Ĉ�ĄĖĕā� ĕĊď� ĕĒČ�ĎĀĕĄ��Ĉ� ĕĊď� ĕĒČ�ĎĀĕĄ� ���8&&����� ćĈď��ĒđčĞ�ĕĈČ� Ċ��ĄĒĄ�ČčĒā�ĄĎĎĄĆā�
Ĕĕđ��Ĉ�ĕĂćČđ��õğē�ĈĒ�ĊďĈĞĈĕĄČ�ĕđ�ĆĈĆđďĝē�ĄĖĕĝ��Ĉ�ąÿĔĊ�ĕĄ�ĘĄĒĄčĕĊĒČĔĕČčÿ�ĕđĖ�ĆĈďĈĕČčđĞ�
čğćČčĄ�

ñđďÿćĈē���
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çõçòøì÷êî÷�çõôðùøìöî�ò�êóêøç÷ê�ò�ê÷õêöîò�ò�ðùïêî�ò�����

íêñç��R�

������
ôČ�ĔĚĔĕĀē�Ą�ĄďĕāĔĈČē�ĈĂďĄČ�
���Ć
���ą
���Ą

÷Ċ�ĈĂĚĔĊ���øđ�ąĄčĕāĒČđ�%�WKXULQJLHQVLV�ćĈď�Ĉ�ČąČğďĈČ�ĆČĄ��đĎĞ�ĘĒĝďđ�Ĕĕđ�ĈďĄĀĒČđ��Ĉ�
ĒČąÿĎĎđď��÷ĕđ�ĀćĄėđē�ĕđ�ąĄčĕāĒČđ�ĄčđĎđĖċĈĂ�ĕđ�ėĖĔČđĎđĆČčĝ�čĞčĎđ�ĉĚāē�
ĕđĖ�

���ć
���Ć

íêñç��đ

����øđ�ĆĈďĈĕČčĝ�ĖĎČčĝ�ĕĚď�ĈĖčĄĒĖĚĕČčğď�čĖĕĕÿĒĚď�ĀĘĈČ��ĈĆÿĎđ��āčđē��àĕĔČ�ĕđ�ĔĖďđĎČčĝ�'1$�
�đĖ�Ė�ÿĒĘĈČ�ĔĈ�čÿċĈ�ĈĖčĄĒĖĚĕČčĝ�čĞĕĕĄĒđ��ĒđčĈČ�ĀďđĖ�ďĄ�ĘĚĒĀĔĈČ�Ĕĕđď��ĖĒāďĄ�ĕđĖ���đĖ�
ĀĘĈČ�ćČÿ�ĈĕĒđ�ĈčĄĕđ��ĖĒČđĔĕÿ�ĕđĖ��ĀĕĒđĖ��ćĈď�ĈĂďĄČ�ĀďĄ�ĈďČĄĂđ��ĝĒČđ�ĄĎĎÿ�Ą�đĕĈĎĈĂĕĄČ�Ą�ĝ�
�đĎĎÿ�ĆĒĄ��Ččÿ��ĝĒČĄ��đ�ĄĒČċ�ĝē�čĄČ�ĕđ��āčđē�ĕĚď�đ�đĂĚď�ĈĂďĄČ�ĘĄĒĄčĕĊĒČĔĕČčÿ�ĆČĄ�ĕĄ�ćČÿ�
ėđĒĄ�ĈĂćĊ�ĕĚď�đĒĆĄďČĔ�ğď��ê�Č�ĎĀđď��ĆČĄ�ĕđď�ĂćČđ�ĎĝĆđ��ĕĄ��ĝĒČĄ�ĕđĖ�'1$�ĔĖĔ�ĈČĒğďđďĕĄČ�
čĄċğē��ĄčĈĕÿĒđďĕĄČ� �Ĉ� �ĒĚĕĈæďĈē�ĔĘĊ�ĄĕĂĉđďĕĄē� ĘĒĚ�đĔğ�ĄĕĄ��ïĄĕÿ� ĕĊ� ćČÿĒčĈČĄ� ĕđĖ�
čĖĕĕĄĒČčđĞ�čĞčĎđĖ�đ�ąĄċ�ĝē�ĔĖĔ�ĈĂĒĚĔĊē�ĕĚď�ĘĒĚ�đĔĚ�ÿĕĚď�ćČĄėĀĒĈČ�Ą�ĝ�ĕđ�ĘĄ�ĊĎĝ�
ąĄċ�ĝ�ĔĖĔ�ĈĂĒĚĔĊē�ĔĕĊď�ĄĒĘā�ĕĊē��ĈĔĝėĄĔĊē��ĀĘĒČ�ĕĊď��ĎĀđď�ĔĖĔ�ĈČĒĚ�ĀďĊ��đĒėā��đĖ�
��đĒđĞď�ďĄ��ÿĒđĖď�čĄČ�ĕĊ��ĈĕÿėĄĔĊ�ĕĊē��ĂĕĚĔĊē�
ô�ĄĒČċ�ĝē�čĄČ�Ċ��đĒėđĎđĆĂĄ�ĕĚď�ĘĒĚ�đĔĚ�ÿĕĚď�ĈĂďĄČ�ČćČĄĂĕĈĒđ�ĘĄĒĄčĕĊĒČĔĕČčĝ�čÿċĈ�ĈĂ�
ćđĖē��÷ĕđď�ÿďċĒĚ�đ�ĕĄ�ėĖĔČđĎđĆČčÿ�ĄĒĔĈďČčÿ�čĄČ�ċĊĎĖčÿ�ÿĕđ�Ą�ĀĘđĖď�Ĕĕđď��ĖĒāďĄ�ĕĚď�
ĔĚ�ĄĕČčğď�ĕđĖē�čĖĕĕÿĒĚď����ĉĈĞĆĊ�ĘĒĚ�đĔĚ�ÿĕĚď��øđ�ĀďĄ�ĘĒĚ�ĝĔĚ�Ą�čÿċĈ�ĉĈĞĆđĖē�ĈĂ�
ďĄČ��ĄĕĒČčāē�čĄČ�ĕđ�ÿĎĎđ��ĊĕĒČčāē��ĒđĀĎĈĖĔĊē�čĄČ�ĈĎĀĆĘđĖď�ĕČē�ĂćČĈē�ČćČĝĕĊĕĈē��ç�ĝ�ĕĄ����
ĉĈĞĆĊ�ĕĄ����ĈĂďĄČ��đĒėđĎđĆČčÿ�ĂćČĄ�ĔĕĄ�ĄĒĔĈďČčÿ�čĄČ�ĔĕĄ�ċĊĎĖčÿ�ÿĕđ�Ą�čĄČ�đďđ�ÿĉđďĕĄČ�
ĄĖĕđĔĚ�Ččÿ�ĘĒĚ�đĔğ�ĄĕĄ��øđ���đ�ĉĈĞĆđē�ĔĕĄ�ċĊĎĖčÿ�ÿĕđ�Ą�Ą�đĕĈĎĈĂĕĄČ�Ą�ĝ�ćĞđ�û�ĘĒĚ�
�đĔğ�ĄĕĄ�Ĉďğ�ĔĕĄ�ĄĒĔĈďČčÿ�Ą�ĝ�ĀďĄ�û�čĄČ�ĀďĄ�ù�ĘĒĚ�ĝĔĚ�Ą��øđ�ù�ĘĒĚ�ĝĔĚ�Ą�ĈĂďĄČ��ČčĒĝ�
ĕĈĒđ�ĔĈ��ĀĆĈċđē�Ą�ĝ�ĕđ�û��øĄ�ĘĒĚ�đĔğ�ĄĕĄ�ĄĖĕÿ�đďđ�ÿĉđďĕĄČ�ėĖĎĈĕČčÿ�čĄČ�ĔĈ��đĎĎđĞē�
đĒĆĄďČĔ�đĞē��ĔĖ��ĈĒČĎĄ�ąĄďđ�ĀďđĖ�čĄČ�ĕđĖ�ĄďċĒğ�đĖ��čĄċđĒĂĉđĖď�ĕđ�ėĞĎđ��÷ĕđď�ÿďċĒĚ�
�đ�Ċ��ĄĒđĖĔĂĄ�ĕđĖ�ù�ĘĒĚ�đĔğ�Ąĕđē�čĄċđĒĂĉĈČ�ĕđ�ĄĒĔĈďČčĝ�ÿĕđ�đ��Ĉďğ�Ċ�Ą�đĖĔĂĄ�ĕđĖ�ĕđ�
ċĊĎĖčĝ�ÿĕđ�đ��àĕĔČ��ĀďĄ�ėĖĔČđĎđĆČčĝ�ĄĒĔĈďČčĝ�ÿĕđ�đ�ĀĘĈČ����ĄĖĕđĔĚ�Ččÿ�ĘĒĚ�đĔğ�ĄĕĄ�
čĄČ�ĀďĄ�ĉĈĞĆđē�ûù��Ĉďğ�ĀďĄ�ėĖĔČđĎđĆČčĝ�ċĊĎĖčĝ����ĄĖĕđĔĚ�Ččÿ�čĄČ�ĀďĄ�ĉĈĞĆđē�ûû��

����àĚē��ĒĝĔėĄĕĄ�Ċ��đĒČĄčā�ąÿĔĊ�ĕĚď�ĆĈďĈĕČčğď�ĄĔċĈďĈČğď�ćĈď�āĕĄď�ĆďĚĔĕā��ì�ĕĈĘďđĎđĆĂĄ�
ĕđĖ�ĄďĄĔĖďćĖĄĔ�ĀďđĖ�'1$�ĔĈ�ĔĖďćĖĄĔ�ĝ��Ĉ�ĕČē��ĈċĝćđĖē�ĕĊē��ĄĒĄćđĔČĄčāē�éĈďĈĕČčāē�
�ĆĈďĈĄĎđĆČčÿ�ćĀďćĒĄ��đćāĆĊĔĈ�Ĕĕđď�Ĉďĕđ�ČĔ�ĝ�ĕĊē�ċĀĔĊē�ĔĕĄ�ĘĒĚ�đĔğ�ĄĕĄ��ĘĄĒĕđĆĒÿ�
ėĊĔĊ���đĎĎğď��ĈĕĄĎĎĄĆ�ĀďĚď�ĆđďČćĂĚď���đĖ��ĒđčĄĎđĞď�ĕČē�ĄďĕĂĔĕđČĘĈē�ĄĔċĀďĈČĈē��ê�Č�ĎĀ�
đď�đĒČĔ�ĀďĄ��ĈĕĄĎĎĄĆ�ĀďĄ�ĆđďĂćČĄ�čĎĚďđ�đČāċĊčĄď�čĄČ�ĔĖĆčĒĂċĊčĄď��Ĉ�ĕĄ�ėĖĔČđĎđĆČčÿ�
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ĄĎĎĊĎĝ�đĒėÿ�ĕđĖē��ĆČĄ�ďĄ�ĈĐĄčĒČąĚċĈĂ�ĕđ�ĈĂćđē�ĕĚď��ĈĕĄĎĎÿĐĈĚď��
ôČ�ĆďğĔĈČē�ĄĖĕĀē�ĀćĚĔĄď�ĕĊ�ćĖďĄĕĝĕĊĕĄ�Ąďÿ�ĕĖĐĊē�ċĈĒĄ�ĈĂĄē��đĖ�ĔĕĊĒĂĉĈĕĄČ�ĔĕĊď�ĕĈĘďđ�
ĎđĆĂĄ�ĕđĖ�ĄďĄĔĖďćĖĄĔ�ĀďđĖ�'1$�čĄČ�đďđ�ÿĉĈĕĄČ�ĆđďČćČĄčā�ċĈĒĄ�ĈĂĄ��çĖĕā�ĀĘĈČ�Ěē�ĔĕĝĘđ�
ďĄ��ćČđĒċğĔĈČ��ĕĊ�ĆĈďĈĕČčā�ąĎÿąĊ�ĈČĔÿĆđďĕĄē�ĔĕđĖē�ĄĔċĈďĈĂē�ėĖĔČđĎđĆČčÿ�ĄĎĎĊĎĝ�đĒėĄ�
ĕđĖ��ĈĕĄĎĎĄĆ�ĀďđĖ�ĆđďČćĂđĖ��ç�ĄĒĄĂĕĊĕĊ��ĒđĜ�ĝċĈĔĊ�ĆČĄ�ĕĊď�ĈėĄĒ�đĆā�ĕĊē�ĆđďČćČĄčāē�
ċĈĒĄ�ĈĂĄē�ĈĂďĄČ��Ĉčĕĝē�Ą�ĝ�ĕĊď�čĎĚďđ�đĂĊĔĊ�ĕđĖ�Ė�ĈĞċĖďđĖ�ĆđďČćĂđĖ��čĄČ�đ��ĒđĔćČđĒČĔ�ĝē�
ĕĚď�čĖĕĕÿĒĚď��đĖ�Ĉ�ėĄďĂĉđĖď�ĕĊ�ąĎÿąĊ�Ą�ĝ�ĕĊď�ĄĔċĀďĈČĄ��
ñĈ�ĕČē��ĈċĝćđĖē�ĕĊē�ĆđďČćČĄčāē�ċĈĒĄ�ĈĂĄē�ćĈ�ĆĂďĈĕĄČ�ĄďĕČčĄĕÿĔĕĄĔĊ�ĕđĖ��ĈĕĄĎĎĄĆ�ĀďđĖ�
ĆđďČćĂđĖ�ĔĕĄ�čĞĕĕĄĒĄ�ĕđĖ�đĒĆĄďČĔ�đĞ�ĄĎĎÿ�ĈďĔĚ�ÿĕĚĔĊ�ĕđĖ�ėĖĔČđĎđĆČčđĞ�ĄďĕČĆĒÿėđĖ�
ĕđĖ�Ĕĕđ�ĆđďČćĂĚ�Ą�ĔĖĆčĈčĒČ�ĀďĚď�ĔĚ�ĄĕČčğď�čĖĕĕÿĒĚď��÷ĖďĈ�ğē��ćĈ��ĈĕĄąČąÿĉĈĕĄČ�ĔĕđĖē�
Ą�đĆĝďđĖē�

����ì�ĔĖ��ĎĊĒĚ�ĄĕČčĝĕĊĕĄ�ĕĚď�ąÿĔĈĚď�ĕđĖ�'1$�ğċĊĔĈ�ĕđĖē�:DWVRQ�čĄČ�&ULFN��ĝĕĄď��ĈĒČĀĆĒĄ�
ėĄď�ĕđ��đďĕĀĎđ�ĕđĖē�ĆČĄ�ĕĊ�ćđ�ā�ĕđĖ�ĆĈďĈĕČčđĞ�ĖĎČčđĞ�ĕđ�������ďĄ�ĆĒÿęđĖď���ĈĂďĄČ�ėĄďĈĒĝ�
ĝĕČ�ĕđ�ĈČćČčĝ�ĉĈĖĆÿĒĚ�Ą��đĖ�ĀĘđĖ�Ĉ�Ė�đċĀĔĈČ�ĝĕČ�ćĊ�ČđĖĒĆĈĂĕĄČ��ĈĕĄĐĞ�ĕĚď�ąÿĔĈĚď�ĕđĖ�
'1$��ĒđĕĈĂďĈČ�ĀďĄď�Ą�Ďĝ��ĊĘĄďČĔ�ĝ�ĄďĕČĆĒĄėāē�ĕđĖ�ĆĈďĈĕČčđĞ�ĖĎČčđĞ���ôČ�:DWVRQ�čĄČ�&ULFN�
ėĄďĕÿĔĕĊčĄď��ČĄ�ćČ�Ďā�ĀĎČčĄ�Ċ�đ�đĂĄ�ĐĈĕĖĎĂĆĈĕĄČ�čĄČ�čÿċĈ�ĄĎĖĔĂćĄ�ĎĈČĕđĖĒĆĈĂ�ĔĄď�čĄĎđĞ�Č�
ĆČĄ�ĕĊ�ĔĞďċĈĔĊ��ČĄē�ďĀĄē�ĔĖ��ĎĊĒĚ�ĄĕČčāē�ĄĎĖĔĂćĄē��àĕĔČ�ĕĄ�ćĞđ�ċĖĆĄĕĒČčÿ��ĝĒČĄ��đĖ�
�ĒđčĞ�ĕđĖď�ĈĂďĄČ��Ąďđ�đČĝĕĖ�Ą���Ĉ�ĕđ��ĊĕĒČčĝ�čĄČ�čĄċĀďĄ�Ą�đĕĈĎĈĂĕĄČ�Ą�ĝ��ĂĄ��ĄĎČÿ�čĄČ�
�ĂĄ�čĄČďđĞĒČĄ�ĄĎĖĔĂćĄ��ô��ĊĘĄďČĔ�ĝē�ĄĖĕĝē�đďđ�ÿĔĕĊčĈ�Ċ�ČĔĖďĕĊĒĊĕČčĝē����
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����ñČĄ�Ą�ĝ�ĕČē��ĈċĝćđĖē��đĖ�ĘĒĊĔČ�đ�đČđĞďĕĄČ�Ĕā�ĈĒĄ�ĆČĄ�ĕĊď��ĄĒĄĆĚĆā�ĕĊē�ĄďċĒğ�ČďĊē�
ČďĔđĖĎĂďĊē�ĈĂďĄČ�đ��ĈĕĄĔĘĊ�ĄĕČĔ�ĝē��Ĉ�ĕđ�ėĖĔČđĎđĆČčĝ�ĄďċĒğ�Čďđ�ĆđďĂćČđ�ĕĊē�ČďĔđĖĎĂďĊē��
ąĄčĕĊĒĂĚď�(�FROL�ĕĄ�đ�đĂĄ�čĄĎĎČĈĒĆđĞďĕĄČ�ĔĈ�ąČđĄďĕČćĒĄĔĕāĒĄ�ĆČĄ�ĕĊď��ĄĒĄĆĚĆā�ĕĊē��Ēđ�
ěďĔđĖĎĂďĊē��÷ĕĊ�ĔĖďĀĘĈČĄ�ĔĖĎĎĀĆĈĕĄČ�Ċ��ĒđěďĔđĖĎĂďĊ�čĄČ��Ĉ�čĄĕÿĎĎĊĎĊ�ĈďĉĖ�Ččā�čĄĕĈĒĆĄ�
ĔĂĄ��ĈĕĄĕĒĀ�ĈĕĄČ�ĔĈ�ČďĔđĖĎĂďĊ��
ì�ČďĔđĖĎĂďĊ�Ą�đĕĈĎĈĂĕĄČ�Ą�ĝ�ćĞđ��ČčĒÿ��Ĉ�ĕĂćČĄ�ç�čĄČ�è��đĖ�ĔĖĆčĒĄĕđĞďĕĄČ��ĈĕĄĐĞ�ĕđĖē�
�Ĉ�ćČĔđĖĎėČćČčđĞē�ćĈĔ�đĞē��øđ�ĆđďĂćČđ�ĕĊē�ČďĔđĖĎĂďĊē��ĄĒÿĆĈČ�ĀďĄ��ĒĝćĒđ�đ��ĝĒČđ��ĕĊď�
�ĒđěďĔđĖĎĂďĊ��Ċ�đ�đĂĄ��ĈĕĄĕĒĀ�ĈĕĄČ�ĕĈĎČčÿ�ĔĈ�ČďĔđĖĎĂďĊ�
ì�čĄĎĎČĀĒĆĈČĄ�ĕĚď�ąĄčĕĊĒĂĚď�Ĕĕđ�ąČđĄďĕČćĒĄĔĕāĒĄ���đĒĈĂ�ďĄ�ĆĂďĈČ��Ĉ�ćČÿėđĒđĖē�ĕĞ�đĖē�
ĉĖ�ğĔĈĚď�ĄďÿĎđĆĄ��Ĉ�ĕđ�Ĉ�ČċĖ�Ċĕĝ��Ēđěĝď��àďĄē�Ą�ĝ�ĄĖĕđĞē�ĕđĖ�ĕĞ�đĖē�ĉĞ�ĚĔĊē�ĈĂďĄČ�Ċ�
čĎĈČĔĕā�čĄĎĎČĀĒĆĈČĄ�
÷ĕĊď�čĎĈČĔĕā�čĄĎĎČĀĒĆĈČĄ�ĕđ�đċĈĕĈĂĕĄČ�Ĕĕđ�ąČđĄďĕČćĒĄĔĕāĒĄ�ĔĖĆčĈčĒČ�ĀďĊ��đĔĝĕĊĕĄ�Ą�đ�
ĔĕĈČĒĚ�ĀďđĖ�ċĒĈ�ĕČčđĞ�ĖĎČčđĞ��ĕđ�đ�đĂđ�Ĉ�ąđĎČÿĉđĖ�Ĉ��Ĉ�ĄĒĘČčā�čĄĎĎČĀĒĆĈČĄ��ČčĒđđĒĆĄďČ�
Ĕ�ğď��ì�čĄĎĎČĀĒĆĈČĄ�ĔĖďĈĘĂĉĈĕĄČ��ĀĘĒČ�ĕĊď��ĄĒĄĆĚĆā�ĕđĖ�Ĉ�ČċĖ�ĊĕđĞ��Ēđěĝďĕđē��
ôČ�ėÿĔĈČē�Ąďÿ�ĕĖĐĊē�ĕĚď��ČčĒđđĒĆĄďČĔ�ğď�ĔĈ��ĂĄ�čĎĈČĔĕā�čĄĎĎČĀĒĆĈČĄ�ĈĂďĄČ�Ċ�ĎĄďċÿďđĖ�
ĔĄ��Ċ�ĈčċĈĕČčā��Ċ�ĔĕĄĕČčā�čĄČ�Ċ�ėÿĔĊ�ċĄďÿĕđĖ�
ïĄĕÿ�ĕĊ�ĎĄďċÿďđĖĔĄ�ėÿĔĊ����ĺ�W���đ�ĄĒČċ�ĝē�ĕĚď��ČčĒđđĒĆĄďČĔ�ğď��ĄĒĄ�ĀďĈČ�ĔĘĈćĝď�ĔĕĄ�
ċĈĒĝē��çĖĕĝ�đėĈĂĎĈĕĄČ�Ĕĕđ�ĆĈĆđďĝē�ĝĕČ�đČ��ČčĒđđĒĆĄďČĔ�đĂ�ĘĒĈČÿĉđďĕĄČ�čÿ�đČđ�ĘĒĝďđ�ĆČĄ�ďĄ�
�ĒđĔĄĒ�đĔĕđĞď�ĔĕČē�ďĀĈē�ĔĖďċāčĈē�čĄČ�ďĄ�ĄĒĘĂĔđĖď�ďĄ�ĄďĄ�ĕĞĔĔđďĕĄČ��÷ĕĊ�ĔĖďĀĘĈČĄ��đČ�
�ČčĒđđĒĆĄďČĔ�đĂ�ĄĒĘĂĉđĖď�ďĄ�ćČĄČĒđĞďĕĄČ��Ĉ�ĕĄĘĞ�ĒĖċ�ĝ��ĄėđĞ�đČ�ĔĖďċāčĈē�ĔĖĆčĀďĕĒĚĔĊē�
đĐĖĆĝďđĖ��ċĈĒ�đčĒĄĔĂĄē�čĄČ�S+��đĖ�Ĉ�ČčĒĄĕđĞď�Ĕĕđ�ąČđĄďĕČćĒĄĔĕāĒĄ�ĈĂďĄČ� ČćĄďČčĀē�čĄČ�
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Ė�ÿĒĘđĖď�ÿėċđďĄ�ċĒĈ�ĕČčÿ�ĔĖĔĕĄĕČčÿ��ì�ėÿĔĊ�ĄĖĕā�đďđ�ÿĉĈĕĄČ�ĈčċĈĕČčā��W��ĺ�W����čĄċğē�đ�
ĄĒČċ�ĝē�ĕĚď��ČčĒđđĒĆĄďČĔ�ğď�ĄĖĐÿďĈĕĄČ�ĈčċĈĕČčÿ��Ĉ�ĕđ�ĘĒĝďđ��çčđĎđĖċĈĂ�Ċ�ĔĕĄĕČčā�ėÿĔĊ�
�W��ĺ�W����ĔĕĊď�đ�đĂĄ�đ�ĄĒČċ�ĝē�ĕĚď��ČčĒđđĒĆĄďČĔ�ğď�ćĈď�ĄĖĐÿďĈĕĄČ�ĈĂĕĈ�ĎĝĆĚ�ĈĐÿďĕĎĊĔĊē�
čÿ�đČđĖ�ċĒĈ�ĕČčđĞ�ĔĖĔĕĄĕČčđĞ�ĈĂĕĈ�ĎĝĆĚ�ĕĊē�ĔĖĔĔğĒĈĖĔĊē�čÿ�đČđĖ�ĕđĐČčđĞ��ĄĒÿĆđďĕĄ�
�đĖ�ĈĂďĄČ��Ēđěĝď�ĕđĖ��ĈĕĄąđĎČĔ�đĞ�ĕđĖē��çčđĎđĖċĈĂ�ĕĀĎđē�Ċ�ėÿĔĊ�ċĄďÿĕđĖ��W��čĄČ��Ĉĕÿ���
ĝ�đĖ�đ�ĄĒČċ�ĝē�ĕĚď��ČčĒđđĒĆĄďČĔ�ğď�ĄĒĘĂĉĈČ�ďĄ��ĈČğďĈĕĄČ��ì�ćČĄćđĘā�ĕĚď�ėÿĔĈĚď�ĈĂďĄČ�Ċ�
ĂćČĄ�ĆČĄ�čÿċĈ�čĎĈČĔĕā�čĄĎĎČĀĒĆĈČĄ�ĝ�Ěē�Ċ�ćČÿĒčĈČĄ�ĕĊē�čÿċĈ�ėÿĔĊē�ĈĐĄĒĕÿĕĄČ�Ą�ĝ�ĕđ�ĈĂćđē�
ĕđĖ��ČčĒđđĒĆĄďČĔ�đĞ��

����ôČ��ČčĒđđĒĆĄďČĔ�đĂ��ĄĒÿĆđĖď�ĘĒāĔČ�Ą��ĒđěĝďĕĄ�ĔĖďāċĚē�čĄĕÿ�ĕĊ�ćČÿĒčĈČĄ�ĕĊē�ĈčċĈĕČčāē�
čĄČ�ĕĊē�ĔĕĄĕČčāē�ėÿĔĊē�Ąďÿ�ĕĖĐāē�ĕđĖē��
øĈĎČčā�čĄĕĈĒĆĄĔĂĄ�ĈĂďĄČ�Ċ�ćČĈĒĆĄĔĂĄ�čĄċĄĒČĔ�đĞ�ĕđĖ��Ēđěĝďĕđē��đĖ��ĄĒĄĎĄ�ąÿďĈĕĄČ�Ą�ĝ�
ĕđ�ąČđĄďĕČćĒĄĔĕāĒĄ��çĒĘČčÿ��ĆĂďĈĕĄČ�ćČĄĘĚĒČĔ�ĝē�ĕĚď�ĖĆĒğď�Ą�ĝ�ĕĄ�ĔĕĈĒĈÿ�ĔĖĔĕĄĕČčÿ��
ĔĕĄ�đ�đĂĄ�ĔĖ��ĈĒČĎĄ�ąÿďđďĕĄČ� čĄČ� ĕĄ� čĞĕĕĄĒĄ��çĖĕĝ�ĆĂďĈĕĄČ�ĔĖďāċĚē��Ĉ�ćČāċĊĔĊ�ā��Ĉ�
ėĖĆđčĀďĕĒĊĔĊ��øđ�Ĉ�ČċĖ�Ċĕĝ��Ēđěĝď���đĒĈĂ�ďĄ��ĈĒČĎĄ�ąÿďĈĕĄČ�ĔĕĄ�ĔĕĈĒĈÿ�ā�ĖĆĒÿ�ĔĖĔĕĄ�
ĕČčÿ��Ą�ĝ�ĝ�đĖ��ĄĒĄĎĄ�ąÿďĈĕĄČ��Ĉ�ĕĊ�ĘĒāĔĊ�čĄĕÿĎĎĊĎĚď��ĈċĝćĚď��
øĄ��ĒđěĝďĕĄ�ĕĊē�ĉĞ�ĚĔĊē���đĒđĞď�ďĄ�ĄĐČđ�đČĊċđĞď��ĝďđ�ĝĕĄď�ĈĂďĄČ�Ą�ĝĎĖĕĄ�čĄċĄĒÿ��ćĊ�
ĎĄćā�ĝĕĄď�ćĈď�ĀĘđĖď��ĒđĔ�ĈĂĐĈČē��
çėđĞ�ĎđČ�ĝď��ĄĒĄĎÿąđĖ�Ĉ�ĕĊď��ĒđěďĔđĖĎĂďĊ�Ą�ĝ�ĕĊď�čĄĎĎČĀĒĆĈČĄ�ĕĚď�čĖĕĕÿĒĚď�ĕđĖ�ąČđĄ�
ďĕČćĒĄĔĕāĒĄ�čĄČ�ĄĖĕā�ĀĘĈČ�Ė�đĔĕĈĂ�ĕĈĎČčā�čĄĕĈĒĆĄĔĂĄ�ğĔĕĈ�ďĄ�ĈĂďĄČ�Ą�đĎĞĕĚē�čĄċĄĒā�ĕĝĕĈ�
ĕĊď��ĈĕĄĕĒĀ�đĖ�Ĉ�ĔĈ� ČďĔđĖĎĂďĊ��Ĉ�čĄĕÿĎĎĊĎĊ�ĈďĉĖ�Ččā�čĄĕĈĒĆĄĔĂĄ��÷ĖĆčĈčĒČ�ĀďĄ��Ĉ�ĕĊ�
ĘĒāĔĊ�čĄĕÿĎĎĊĎđĖ�ĈďĉĞ�đĖ�Ĉ�Ă�ĕĊē��ĒđěďĔđĖĎĂďĊē�ĄėĄČĒĈĂĕĄČ�ĕđ�ĈďćČÿ�ĈĔđ��Ĉ�ĕĂćČđ���ĈĕĄ�
�ĈĕĄėĒĄĔĕČčā�ĕĒđ�đ�đĂĊĔĊ�LQ�YLWUR��čĄČ�Ċ��ĒđěďĔđĖĎĂďĊ��ĈĕĄĕĒĀ�ĈĕĄČ�ĔĈ�ČďĔđĖĎĂďĊ��

����ì�ČďĔđĖĎĂďĊ�ĈĂďĄČ��ČĄ�đĒ�ĝďĊ��đĖ��ĄĒÿĆĈĕĄČ�Ą�ĝ�ĈČćČčÿ�čĞĕĕĄĒĄ�ĕđĖ��ĄĆčĒĀĄĕđē��ì�đĒ�ĝďĊ�
ĄĖĕā�ĒĖċ�ĂĉĈČ�ĕđ��ĈĕĄąđĎČĔ�ĝ�ĕĚď�ĖćĄĕĄďċĒÿčĚď�čĄČ��Čđ�ĔĖĆčĈčĒČ�ĀďĄ�ĕđ��đĔđĔĕĝ�ĕĊē�
ĆĎĖčĝĉĊē�Ĕĕđ�ĄĂ�Ą�
ô�ćČĄąāĕĊē�ĈĂďĄČ��ČĄ�ĄĔċĀďĈČĄ��đĖ�ĘĄĒĄčĕĊĒĂĉĈĕĄČ�Ą�ĝ�ĀĎĎĈČęĊ�ā��ĈĂĚĔĊ�ČďĔđĖĎĂďĊē�čĄČ�
Ė�đĎđĆĂĉĈĕĄČ�ĝĕČ��ÿďĚ�Ą�ĝ������������ÿĕđ�Ą�Ĕĕđď�čĝĔ�đ��ÿĔĘđĖď�Ą�ĝ�ćČĄąāĕĊ��ì�ČďĔđĖĎĂ�
ďĊ�ĘĒĊĔČ�đ�đČĈĂĕĄČ�ĆČĄ�ĕĊ�ċĈĒĄ�ĈĂĄ�ĕĚď�ćČĄąĊĕČčğď�Ąĕĝ�Ěď��
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øđ�'1$�Ą�đĕĈĎĈĂ�ĕđ�ĆĈďĈĕČčĝ�ĖĎČčĝ�ĝĎĚď�ĕĚď�čĖĕĕÿĒĚď�čĄČ�ĕĚď��ĈĒČĔĔĝĕĈĒĚď�Čğď��ïÿ�đČđČ�ČđĂ�
ĀĘđĖď�Ěē�ĆĈďĈĕČčĝ�ĖĎČčĝ�51$��51$�ČđĂ���
÷ĕđ�'1$��ā�Ĕĕđ�51$�ĕĚď�51$�Čğď���ĈĒČĀĘđďĕĄČ�đČ��ĎĊĒđėđĒĂĈē��đĖ�čĄċđĒĂĉđĖď�ĝĎĄ�ĕĄ�ĘĄĒĄ�
čĕĊĒČĔĕČčÿ�Ĉďĝē�đĒĆĄďČĔ�đĞ�čĄČ�đČ�đ�đĂĈē�đĒĆĄďğďđďĕĄČ�ĔĈ�ĎĈČĕđĖĒĆČčĀē��đďÿćĈē��ĕĄ�ĆđďĂćČĄ��
ì�ĆĈďĈĕČčā��ĎĊĒđėđĒĂĄ�ĎđČ�ĝď�Ė�ÿĒĘĈČ�ĔĈ�ĕ�ā�ĄĕĄ�ĕđĖ�'1$��Ĉ�ĔĖĆčĈčĒČ�ĀďĊ�ĄčđĎđĖċĂĄ�ďđĖ�
čĎĈđĕČćĂĚď���đĖ�đďđ�ÿĉđďĕĄČ�ĆđďĂćČĄ��çĖĕÿ��ćČĄ��ĀĔđĖ�ĕĊē��ĈĕĄĆĒĄėāē�čĄČ�ĕĊē��ĈĕÿėĒĄĔĊē��
čĄċđĒĂĉđĖď�ĕĊ�ĔĈČĒÿ�ĕĚď�Ą�ČďđĐĀĚď�ĔĕĊď��ĒĚĕĈæďĊ��
øĄ�ĆđďĂćČĄ�ćČĄčĒĂďđďĕĄČ�ĔĈ�ćĞđ�čĄĕĊĆđĒĂĈē��
���÷ĕĄ�ĆđďĂćČĄ��đĖ��ĈĕĄĆĒÿėđďĕĄČ�ĔĈ�P51$�čĄČ��ĈĕĄėĒÿĉđďĕĄČ�ĔĕĊ�ĔĖďĀĘĈČĄ�ĔĈ��ĒĚĕĈæďĈē�
čĄČ�

���÷ĕĄ�ĆđďĂćČĄ��đĖ��ĈĕĄĆĒÿėđďĕĄČ�čĄČ��ĄĒÿĆđĖď�W51$��U51$��čĄČ�VQ51$���7R�ĕĈĎĈĖĕĄĂđ��ĝďđ�
ĔĕđĖē�ĈĖčĄĒĖĚĕČčđĞē�đĒĆĄďČĔ�đĞē��
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øđ�51$�ĈĂďĄČ�ĕđ�čČďĊĕĝ�ĄďĕĂĆĒĄėđ�ĕĊē��ĎĊĒđėđĒĂĄē�Ĉďĝē�ĆđďČćĂđĖ��øĄ��ĝĒČĄ�ĕđĖ�P51$��ĈĕĄ�
ėĀĒđĖď�ĕĊď��ĎĊĒđėđĒĂĄ�ĕđĖ�'1$�ĆČĄ�ĕĊď��ĄĒĄĆĚĆā��ČĄē��đĎĖ�Ĉ�ĕČćČčāē�ĄĎĖĔĂćĄē��
Ą���ì��ĈĕĄĆĒĄėā�čĄċđĒĂĉĈČ��đČĄ�ĆđďĂćČĄ�Ĉďĝē�đĒĆĄďČĔ�đĞ�ċĄ�ĈčėĒĄĔĕđĞď�čĄČ�ĔĈ��đČĄ�ĘĒđ�
ďČčā� ĔĕČĆ�ā��ô� �ĊĘĄďČĔ�ĝē� ĕĊē� �ĈĕĄĆĒĄėāē� ĈĂďĄČ� đ� ĂćČđē� ĔĕđĖē� �ĒđčĄĒĖĚĕČčđĞē� čĄČ�
ĈĖčĄĒĖĚĕČčđĞē�đĒĆĄďČĔ�đĞē��ì��ĈĕĄĆĒĄėā�čĄĕĄĎĞĈĕĄČ�Ą�ĝ�ĀďĄ�ĀďĉĖ�đ��ĕĊď�51$��đĎĖ�
�ĈĒÿĔĊ��ĔĕđĖē�ĈĖčĄĒĖĚĕČčđĞē�đĒĆĄďČĔ�đĞē�Ė�ÿĒĘđĖď�ĕĒĂĄ�ĈĂćĊ�51$��đĎĖ�ĈĒĄĔğď��
ì�51$��đĎĖ�ĈĒÿĔĊ��ĒđĔćĀďĈĕĄČ�ĔĈ�ĈČćČčĀē��ĈĒČđĘĀē�ĕđĖ�'1$���đĖ�đďđ�ÿĉđďĕĄČ�Ė�đčČ�
ďĊĕĀē���Ĉ�ĕĊ�ąđāċĈČĄ��ĒĚĕĈěďğď��đĖ�đďđ�ÿĉđďĕĄČ��ĈĕĄĆĒĄėČčđĂ��ĄĒÿĆđďĕĈē��ôČ�Ė�đčČ�
ďĊĕĀē�čĄČ�đČ��ĈĕĄĆĒĄėČčđĂ��ĄĒÿĆđďĕĈē�Ą�đĕĈĎđĞď�ĕĄ�ĒĖċ�ČĔĕČčÿ�ĔĕđČĘĈĂĄ�ĕĊē��ĈĕĄĆĒĄ�
ėāē�ĕđĖ�'1$�čĄČ�Ĉ�ČĕĒĀ�đĖď�ĔĕĊď�51$��đĎĖ�ĈĒÿĔĊ�ďĄ�ĄĒĘĂĔĈČ�ĔĚĔĕÿ�ĕĊ��ĈĕĄĆĒĄėā��
ôČ�Ė�đčČďĊĕĀē�ąĒĂĔčđďĕĄČ��ÿďĕđĕĈ��ĒČď�Ą�ĝ�ĕĊď�ĄĒĘā�čÿċĈ�ĆđďČćĂđĖ��
ïĄĕÿ�ĕĊď�ĀďĄĒĐĊ�ĕĊē��ĈĕĄĆĒĄėāē�Ĉďĝē�ĆđďČćĂđĖ�Ċ�51$��đĎĖ�ĈĒÿĔĊ��ĒđĔćĀďĈĕĄČ�Ĕĕđď�
Ė�đčČďĊĕā�čĄČ��ĒđčĄĎĈĂ�ĕđ�Ččĝ�ĐĈĕĞĎČĆ�Ą�ĕĊē�ćČ�Ďāē�ĀĎČčĄē�ĕđĖ�'1$��÷ĕĊ�ĔĖďĀĘĈČĄ�ĕđ�
�đċĈĕĈĂ�ĕĄ�ĒČąđďđĖčĎĈđĕĂćČĄ�Ą�ĀďĄďĕČ�Ą�ĝ�ĕĄ�ćĈđĐĖĒČąđďđĖčĎĈđĕĂćČĄ��ČĄē�ĄĎĖĔĂćĄē�ĕđĖ�
'1$�ĔĞ�ėĚďĄ��Ĉ�ĕđď�čĄďĝďĄ�ĕĊē�ĔĖ��ĎĊĒĚ�ĄĕČčĝĕĊĕĄē�ĕĚď�ąÿĔĈĚď��ĝ�Ěē�čĄČ�ĔĕĊď�
ĄďĕČĆĒĄėā���Ĉ�ĕĊ�ćČĄėđĒÿ�ĝĕČ�Ĉćğ�Ą�ĀďĄďĕČ�Ą�ĝ�ĕĊď�ĄćĈďĂďĊ�ĕđ�đċĈĕĈĂĕĄČ�ĕđ�ĒČąđďđĖ�
čĎĈđĕĂćČđ��đĖ��ĈĒČĀĘĈČ�đĖĒĄčĂĎĊ��ì�51$��đĎĖ�ĈĒÿĔĊ�ĔĖďćĀĈČ�ĕĄ�ĒČąđďđĖčĎĈđĕĂćČĄ���đĖ�
�ĒđĔĕĂċĈďĕĄČ�ĕđ�ĀďĄ��Ĉĕÿ�ĕđ�ÿĎĎđ���Ĉ��Üĺ�Ü�ėĚĔėđćČĈĔĕĈĒČčĝ�ćĈĔ�ĝ��ì��ĈĕĄĆĒĄėā�ĀĘĈČ�
�ĒđĔĄďĄĕđĎČĔ�ĝ��Üĺ�Ü�ĝ�Ěē�čĄČ�Ċ�ĄďĕČĆĒĄėā��ì�ĔĞďċĈĔĊ�ĕđĖ�51$�ĔĕĄ�Ąĕÿ�Ĕĕđ�ĕĀĎđē�
ĕđĖ�ĆđďČćĂđĖ��ĝ�đĖ�ĈČćČčĀē�ĄĎĎĊĎđĖĘĂĈē�đČ�đ�đĂĈē�đďđ�ÿĉđďĕĄČ�ĄĎĎĊĎđĖĘĂĈē�ĎāĐĊē�ĕĊē�
�ĈĕĄĆĒĄėāē��Ĉ�ČĕĒĀ�đĖď�ĕĊď�Ą�ĈĎĈĖċĀĒĚĔā�ĕđĖ��
øđ��ĝĒČđ�51$��đĖ�ĔĖďĕĂċĈĕĄČ�ĈĂďĄČ�ĔĖ��ĎĊĒĚ�ĄĕČčĝ�čĄČ�Ĉ�đ�ĀďĚē�ĄďĕČ�ĄĒÿĎĎĊĎđ��Ēđē�
ĕĊ��ČĄ�ĄĎĖĔĂćĄ�ĕĊē�ćČ�Ďāē�ĀĎČčĄē�ĕđĖ�'1$�ĕđĖ�ĆđďČćĂđĖ��ì�ĄĎĖĔĂćĄ�ĄĖĕā�ĈĂďĄČ�Ċ��ĈĕĄ�
ĆĒĄėĝ�ĈďĊ�čĄČ�đďđ�ÿĉĈĕĄČ��Ċ�čĚćČčā��ì�ĔĖ��ĎĊĒĚ�ĄĕČčā�ĄĎĖĔĂćĄ�ĕđĖ�'1$�ĕđĖ�ĆđďČćĂ�
đĖ�đďđ�ÿĉĈĕĄČ�čĚćČčā��
÷ĕđĖē��ĒđčĄĒĖĚĕČčđĞē�đĒĆĄďČĔ�đĞē� ĕđ�P51$�ĄĒĘĂĉĈČ� ďĄ��ĈĕĄėĒÿĉĈĕĄČ� ĔĈ��ĒĚĕĈæďĊ�
�ĒČď�Ąčĝ�Ą�đĎđčĎĊĒĚċĈĂ�Ċ��ĈĕĄĆĒĄėā�ĕđĖ��çĖĕĝ�ĈĂďĄČ�ćĖďĄĕĝ��Ĉ�ĈČćā�ćĈď�Ė�ÿĒĘĈČ��Ė�
ĒĊďČčā��Ĉ�ąĒÿďĊ��
÷ĖďĈ�ğē��Ċ��Ċ�čĚćČčā�ĄĎĖĔĂćĄ�Ą�ĝ�ĕĊď�đ�đĂĄ��ĒđāĎċĈ�ĕđ�ćđċĀď�P51$��ĈĂďĄČ�

 �Ü7$&�**$�*7$�*&$�$*$�7*$�$$$�$77
�Ü 

ą���ñĈ�ĕĊ��ĈĕĄĆĒĄėā��đČ��ĎĊĒđėđĒĂĈē��đĖ�ąĒĂĔčđďĕĄČ�ĔĕĄ�ĆđďĂćČĄ��ĈĕĄėĀĒđďĕĄČ�Ĕĕđ�P51$�
�Ĉ�ąÿĔĊ�ĕĊ�ĔĖ��ĎĊĒĚ�ĄĕČčĝĕĊĕĄ�ĕĚď�ďđĖčĎĈđĕČćČčğď�ąÿĔĈĚď��ì�ĄĎĎĊĎđĖĘĂĄ�ĕĚď�ąÿ�
ĔĈĚď�ĕđĖ�P51$�čĄċđĒĂĉĈČ�ĕĊď�ĄĎĎĊĎđĖĘĂĄ�ĕĚď�Ą�ČďđĐĀĚď�ĔĕČē��ĒĚĕĈæďĈē��Ĉ�ąÿĔĊ�ĀďĄď�
čğćČčĄ�ĄďĕČĔĕđĂĘČĔĊē�ďđĖčĎĈđĕČćĂĚď�P51$��Ĉ�Ą�ČďđĐĀĄ��ĒĚĕĈěďğď��đ�đ�đĂđē�đďđ�ÿĉĈ�
ĕĄČ�ĆĈďĈĕČčĝē�čğćČčĄē��àďĄ�Ą�ĝ�ĕĄ�ąĄĔČčÿ�ĘĄĒĄčĕĊĒČĔĕČčÿ�ĕđĖ�ĆĈďĈĕČčđĞ�čğćČčĄ�ĈĂďĄČ�ĝĕČ�
ĀĘĈČ�čĚćČčĝďČđ�ĀďĄĒĐĊē�čĄČ�čĚćČčĝďČĄ�ĎāĐĊē��
øđ�čĚćČčĝďČđ�ĀďĄĒĐĊē�ĔĈ�ĝĎđĖē�ĕđĖē�đĒĆĄďČĔ�đĞē�ĈĂďĄČ�ĕđ��Ü$8*�Ü�čĄČ�čĚćČčđ�đČĈĂ�ĕđ�Ą�Č�
ďđĐĞ��ĈċĈČđďĂďĊ��ù�ÿĒĘđĖď�ĕĒĂĄ�čĚćČčĝďČĄ�ĎāĐĊē��ĕĄ��Ü8$*�Ü��

�Ü8*$�Ü�čĄČ�
�Ü8$$�Ü��ì��ĄĒđĖ�

ĔĂĄ�ĕĚď�čĚćČčđďĂĚď�ĄĖĕğď�Ĕĕđ��ĝĒČđ�ĕđĖ�P51$�đćĊĆĈĂ�Ĕĕđď�ĕĈĒ�ĄĕČĔ�ĝ�ĕĊē�ĔĞďċĈĔĊē�
ĕĊē��đĎĖ�Ĉ�ĕČćČčāē�ĄĎĖĔĂćĄē��ô�ĝĒđē�čĚćČčĝďČđ�ćĈď�ĄėđĒÿ��ĝďđ�ĕđ�P51$�ĄĎĎÿ�čĄČ�ĕđ�
ĆđďĂćČđ�Ą�ĝ�ĕđ�đ�đĂđ��ĄĒÿĆĈĕĄČ��
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ê�đ�ĀďĚē�Ċ�ĕĒČ�ĎĀĕĄ�ĕđĖ�ćđċĀďĕđē�P51$��đĖ���đĒĈĂ�ďĄ�ĄďĕČčĄĕĄĔĕĄċĈĂ�Ą�ĝ�ĕđ�čĚ�
ćČčĝďČđ�ĎāĐĊē��Ü8*$�Ü�čĄČ�ĕđ��Ĉ�ĕĂćČđ��đĖ�čĚćČčđ�đČĈĂĕĄČ�Ą�ĝ�ĕđ�P51$�ďĄ��Ċď�Ė�đĔĕĈĂ�
ĕĊď��ĄĒĄ�ČčĒā�ĄĎĎĄĆā��ĈĂďĄČ�Ċ�ĕĒČ�ĎĀĕĄ� �Ü8ç$�Ü�Ċ�đ�đĂĄ�ĈĂďĄČ�ĕđ�čĚćČčĝďČđ�ĎāĐĊē�ĕđĖ�
ćđċĀďĕđē��đĒĂđĖ�P51$��
÷Ĉ�čÿċĈ��ĈĒĂ�ĕĚĔĊ�Ċ��đĒĈĂĄ�ĕĊē��ĒĚĕĈěďđĔĞďċĈĔĊē�ċĄ�ĕĈĒ�ĄĕČĔĕĈĂ�ĕĊ�ĔĚĔĕā�ĔĕČĆ�ā��

Ć���àďĄ�Ĉ�ĂĔĊē�ąĄĔČčĝ�ĘĄĒĄčĕĊĒČĔĕČčĝ�ĕđĖ�ĆĈďĈĕČčđĞ�čğćČčĄ�ĈĂďĄČ�ĕđ�ĆĈĆđďĝē�ĝĕČ�ĘĄĒĄčĕĊ�
ĒĂĉĈĕĄČ�Ěē�ĈčėĖĎČĔ�Āďđē��ñĈ�ĈĐĄĂĒĈĔĊ�ćĞđ�Ą�ČďđĐĀĄ� ��ĈċĈČđďĂďĊ� čĄČ� ĕĒĖ�ĕđėÿďĊ�� ĕĄ�
Ė�ĝĎđČ�Ą����čĚćČčđ�đČđĞďĕĄČ�Ą�ĝ�ćĞđ��ĀĘĒČ�čĄČ�ĀĐČ�ćČĄėđĒĈĕČčÿ�čĚćČčĝďČĄ��øĄ�čĚćČčĝďČĄ�
�đĖ�čĚćČčđ�đČđĞď�ĕđ�ĂćČđ�Ą�ČďđĐĞ�đďđ�ÿĉđďĕĄČ�ĔĖďğďĖ�Ą��
êėĝĔđď�ĎđČ�ĝď�Ċ�ĄďĕČčĄĕÿĔĕĄĔĊ� ĕĊē� ĕĒČ�ĎĀĕĄē� �Ü8&8�Ü� ĕđĖ�ćđċĀďĕđē�P51$�Ą�ĝ� ĕĊď�
ĕĒČ�ĎĀĕĄ� �Ü8&&�Ü� đćĊĆĈĂ� Ĕĕđ� ĂćČđ� ĄčĒČąğē��Ĉ�ĕĂćČđ�� ĔĖďÿĆđĖ�Ĉ� ĕđ�ĔĖ��ĀĒĄĔ�Ą�ĝĕČ� Ċ�
ĕĒČ�ĎĀĕĄ��Ü8&&�Ü�čĚćČčđ�đČĈĂ�ĆČĄ�ĕđ�Ą�ČďđĐĞ�ĔĈĒĂďĊ�ĝ�Ěē�čĄČ�Ċ�ĕĒČ�ĎĀĕĄ�

�Ü8&8�Ü��ćĊĎĄćā�
�ĒĝčĈČĕĄČ�ĆČĄ�ĔĖďğďĖ�Ą�čĚćČčĝďČĄ�



ê
÷õ
ê
ö
îò
ç

����� çõçòøì÷êî÷

����

����

����

����

����

����

����

����

����

����

����

����

����

����



ê
÷õ
ê
ö
îò
ç

íêñçøç� ���

����

����

����

����

����

����

����

����

����

����

����

����

����

����

çõôðùøìöîê÷�êóêøç÷êî÷��Ü�øçóì÷
ê÷õêöîòôù�êòîçîôù�ðùïêîôù�����

êóêøçëôñêòô�ñçíìñç�íêøîïì÷�ïçøêùíùò÷ì÷
èîôðôéîç

íêñç��đ�
���
éČĄ�ĕČē�Ċ�ČĕĈĎĈĂē��ĒđĕÿĔĈČē���ĀĚē�čĄČ����ďĄ�ĆĒÿęĈĕĈ�Ĕĕđ�ĕĈĕĒÿćČĝ�ĔĄē�ĕđď�ĄĒČċ�ĝ�ĕĊē�ėĒÿĔĊē�čĄČ�
ćĂ�ĎĄ�ĕđĖ�ĕđ�ĆĒÿ��Ą��đĖ�ĄďĕČĔĕđČĘĈĂ�Ĕĕđ�ĔĚĔĕĝ�ĔĖ��ĎāĒĚ�ÿ�ĕĊē�

���øđ��ĎĄĔ�ĂćČđ�7L�Ĉďĕđ�ĂĉĈĕĄČ�Ĕĕđ�ąĄčĕāĒČđ������
Ą���ďĈĖ�đďČĝčđččđē��'LSORFRFFXV�SQHXPRQLDH��
ą��(VFKHULFKLD�FROL�
Ć��%DFLOOXV�WKXULQJLHQVLV�
ć��$JUREDFWHULXP�WXPHIDFLHQV�

ñđďÿćĈē��
���øĄ�ĖąĒČćğ�ĄĕĄ���đĒđĞď�ďĄ��ĄĒÿĆđĖď��ĈĆÿĎĈē��đĔĝĕĊĕĈē
Ą��ČďĔđĖĎĂďĊē�
ą��ČďĕĈĒėĈĒđďğď�
Ć���đďđčĎĚďČčğď�ĄďĕČĔĚ�ÿĕĚď�
ć��Ą���ĄďĕČċĒĖęĂďĊē�

ñđďÿćĈē��
���÷ĕđď�ĄďċĒğ�Čďđ�ėĖĔČđĎđĆČčĝ�čĄĒĖĝĕĖ�đ�Ą�ĈČčđďĂĉđďĕĄČ
Ą�����ĘĒĚ�đĔğ�ĄĕĄ�
ą�����ĉĈĞĆĊ�ĘĒĚ�đĔĚ�ÿĕĚď�
Ć�����ĉĈĞĆĊ�ĘĒĚ�đĔĚ�ÿĕĚď�
ć�����ĉĈĞĆĊ�ĘĒĚ�đĔĚ�ÿĕĚď�

ñđďÿćĈē��
����ì�Ĉ�ČĎđĆā�Ĉďĝē�ąĄčĕĊĒČĄčđĞ�čĎğďđĖ��đĖ��ĈĒČĀĘĈČ�ĕđ�ĄďĄĔĖďćĖĄĔ�Āďđ��ĎĄĔ�ĂćČđ�ĆĂ�
ďĈĕĄČ��Ĉ�

Ą��ĘĒāĔĊ�ĈČćČčğď��đĒĂĚď�ĄďČĘďĈĖĕğď�
ą��ĘĒāĔĊ�ĄďĕČąČđĕČčğď�
Ć��ĀďĉĖ�Ą��ĒĚĕĈěďđĔĞďċĈĔĊē�
ć��ĘĒāĔĊ�ąČđĄďĕČćĒĄĔĕāĒĚď�

ñđďÿćĈē��
����øđ�čĚćČčĝďČđ�ĀďĄĒĐĊē�ĕĊē��ĈĕÿėĒĄĔĊē�ĕđĖ�P51$�ĔĈ�ĝĎđĖē�ĕđĖē�đĒĆĄďČĔ�đĞē�ĈĂďĄČ�ĕđ�����
Ą��$8*�
ą��888�
Ć��&$$�
ć��8$$�

ñđďÿćĈē��
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íêñç��đ

$���òĄ�ĆĒÿęĈĕĈ�Ĕĕđ�ĕĈĕĒÿćČĝ�ĔĄē�ĕđď�ĄĒČċ�ĝ�čÿċĈ�ĔĕđČĘĈĂđĖ�ĕĊē�÷ĕāĎĊē�î�čĄČ��ćĂ�ĎĄ�ĔĈ�čÿċĈ�
ĄĒČċ�ĝ��ĕđ�ĆĒÿ��Ą�Ą�ĝ�ĔĕđČĘĈĂđ�ĕĊē�÷ĕāĎĊē�îî��ğĔĕĈ�ďĄ��ĒđčĞ�ĕĈČ�Ċ�ĔĚĔĕā�ĄďĕČĔĕđĂĘČĔĊ��
�Ğđ�ĔĕđČĘĈĂĄ�ĕĊē�÷ĕāĎĊē�îî��ĈĒČĔĔĈĞđĖď�

÷ĕāĎĊ�î ÷ĕāĎĊ�îî

�� ćČĄąāĕĊē Ą� ĄćĈĎėĀē�ĘĒĚ�ĄĕĂćĈē

�� ćČĄĆđďČćČĄčÿ�ĉğĄ ą� ĒČąđďđĖčĎĈđ�ĒĚĕĈěďČčÿ�©ĔĚ�ĄĕĂćČĄª

�� čĈďĕĒđ�ĈĒĂćČđ Ć� ČďĔđĖĎĂďĊ

�� ĚĒĂ�ĄďĔĊ�P51$ ć� �ČčĒđĀĆĘĖĔĊ

�� ąČđĄďĕČćĒĄĔĕāĒĄē Ĉ� ČďĕĈĒėĈĒĝďĊ

ĉ� ĉĞ�ĚĔĊ

Ċ� �ĈĒČđĒČĔĕČčĀē�ĈďćđďđĖčĎĈÿĔĈē
ñđďÿćĈē���

%���àďĄē�ďĀđē�ĕđ�ĀĄē�ĕĊē�èČđĕĈĘďđĎđĆĂĄē��đĖ�ĄďĄ�ĕĞĔĔĈĕĄČ�ĕĄĘĞĕĄĕĄ�ĈĂďĄČ�Ċ�ĆđďČćČĄčā�ċĈ�
ĒĄ�ĈĂĄ�
����õđČđē�ĈĂďĄČ�đ�ĔĕĝĘđē�ĕĊē�ĆđďČćČĄčāē�ċĈĒĄ�ĈĂĄē�

ñđďÿćĈē��
����õđČĈē�ĈĂďĄČ�đČ��ĒđĜ�đċĀĔĈČē�ĆČĄ�ĕĊď�ĈėĄĒ�đĆā�ĕĊē�ĆđďČćČĄčāē�ċĈĒĄ�ĈĂĄē�

ñđďÿćĈē��
����òĄ�ĄďĄėĀĒĈĕĈ�đďđ�ĄĔĕČčÿ�ĕđĖē�ĕĞ�đĖē�ĆđďČćČĄčāē�ċĈĒĄ�ĈĂĄē��

ñđďÿćĈē��

íêñç��đ

õĒĝčĈČĕĄČ�ďĄ�čĄĎĎČĈĒĆĊċĈĂ�Ĕĕđ�ĈĒĆĄĔĕāĒČđ�ĀďĄē�ĈĕĈĒĝĕĒđėđē��ČčĒđđĒĆĄďČĔ�ĝē�
����òĄ�ĄďĄėĀĒĈĕĈ�đďđ�ĄĔĕČčÿ�ĕĄ�ċĒĈ�ĕČčÿ�ĔĖĔĕĄĕČčÿ�ĕĄ�đ�đĂĄ��ĒĀ�ĈČ�ďĄ��ĒđĔĕĈċđĞď�Ĕĕđ�
�ĀĔđ�čĄĎĎČĀĒĆĈČĄē��ğĔĕĈ�đ��ČčĒđđĒĆĄďČĔ�ĝē�ĄĖĕĝē�ďĄ�ĄďĄ�ĕĖĘċĈĂ�ėĖĔČđĎđĆČčÿ��

ñđďÿćĈē��
����õğē���đĒđĞ�Ĉ�ďĄ�ćČĄ�ČĔĕğĔđĖ�Ĉ�Ąď�đ��ČčĒđđĒĆĄďČĔ�ĝē�ĄĖĕĝē�ĈĂďĄČ�Ė�đĘĒĈĚĕČčÿ�ĄďĄ�
ĈĒĝąČđē�

ñđďÿćĈē��
����øČ�ĆďĚĒĂĉĈĕĈ�ĆČĄ�ĕđĖē�ÿĎĎđĖē��ĄĒÿĆđďĕĈē��đĖ�Ĉ�ČćĒđĞď�ĔĕĊď�Ąďÿ�ĕĖĐĊ�ĕđĖ��ČčĒđđĒ�
ĆĄďČĔ�đĞ��

ñđďÿćĈē���
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íêñç��đ

�ĂďĈĕĄČ�ĕđ��ĄĒĄčÿĕĚ�ĕ�ā�Ą�'1$�Ĕĕđ�đ�đĂđ�ĀĘĈČ�ĄĒĘĂĔĈČ�Ċ�ćČĄćČčĄĔĂĄ�ĕĊē�ĄďĕČĆĒĄėāē�

����÷ĕČē�ċĀĔĈČē�ç��è��é�����ê��ë�ďĄ�ĄďĕČĔĕđČĘĂĔĈĕĈ�ĕČē�ĈďćĈĂĐĈČē��Ü�ā��Ü�ğĔĕĈ�ďĄ�ėĄĂďĈĕĄČ�đ��Ēđ�
ĔĄďĄĕđĎČĔ�ĝē�ĕĚď�ĄĒĘČčğď�čĄČ�ĕĚď�ďĈđĔĖďĕČċĀ�ĈďĚď�ĄĎĖĔĂćĚď��

ñđďÿćĈē��
����øČ�ĈĂďĄČ�ĕĄ��ĒĚĕĄĒĘČčÿ�ĕ�ā�ĄĕĄ���ğē�ćĊ�ČđĖĒĆđĞďĕĄČ�čĄČ��ğē�Ĉ�Č�ĊčĞďđďĕĄČ�

ñđďÿćĈē��
����êĐĊĆāĔĕĈ� ĆČĄĕĂ� �ĒĀ�ĈČ�� ĔĕĊď� �ĄĒĄ�ÿďĚ� ćČĄćČčĄĔĂĄ� ďĄ� ĈďĈĒĆđ�đČĊċĈĂ� ĕđ� ĀďĉĖ�đ�'1$�
ćĈĔ�ÿĔĊ�čĄČ��ğē�ċĄ�ćĒÿĔĈČ�ĄĖĕĝ�

ñđďÿćĈē��
����õđČĄ�ĀďĉĖ�Ą�ċĄ�Ĉ�ČćČđĒċğĔđĖď�ĕĄ��ČċĄďÿ�ĎÿċĊ�ĕĊē�ćČĄćČčĄĔĂĄē�ĕĊē�ĄďĕČĆĒĄėāē�

ñđďÿćĈē��
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çõçòøì÷êî÷�çõôðùøìöî�ò�êóêøç÷ê�ò�ê÷õêöîò�ò�ðùïêî�ò�����

íêñç��R�

������
ôČ�ĔĚĔĕĀē�Ą�ĄďĕāĔĈČē�ĈĂďĄČ�
���ć
���Ć
���Ć
���ą

÷Ċ�ĈĂĚĔĊ���ñĈ�ĕĊ�ĘĒāĔĊ�ĈČćČčğď��đĒĂĚď�ĄďČĘďĈĖĕğď�ĆĂďĈĕĄČ�Ċ�Ĉ�ČĎđĆā�ĕđĖ�ąĄčĕĊĒČĄ�
čđĞ�čĎğďđĖ��ĂĄē�ĆđďČćČĚ�ĄĕČčāē�ąČąĎČđċāčĊē��đĖ��ĈĒČĀĘĈČ�ĕđ�ĄďĄĔĖďćĖĄ�
Ĕ�Āďđ��ĎĄĔ�ĂćČđ��Ĉ�ĕđ�Ĉ�ČċĖ�Ċĕĝ�ċĒĄĞĔ�Ą�'1$��ñĈ�ĕđď�ĂćČđ�ĕĒĝ�đ�ĈĂďĄČ�
ćĖďĄĕĝ�ďĄ�ĆĂďĈĕĄČ�čĄČ�Ċ�Ą�đ�ĝďĚĔĊ�ĕđĖ�ĄďĄĔĖďćĖĄĔ�ĀďđĖ�ąĄčĕĊĒČĄčđĞ�
čĎğďđĖ��ĂĄē�F'1$�ąČąĎČđċāčĊē�

���Ą

íêñç��R

ç��ôČ�ĔĚĔĕĀē�Ą�ĄďĕāĔĈČē�ĈĂďĄČ�
���Ć
���ć
���Ą
���ą
���ĉ

è������ù�ÿĒĘđĖď��ĈĒČĔĔĝĕĈĒĈē�Ą�ĝ�������ĆĈďĈĕČčĀē�ĄĔċĀďĈČĈē��ĄĔċĀďĈČĈē�ćĊĎĄćā��đĖ�đėĈĂĎđ�
ďĕĄČ�ĔĈ�ĆđďČćČĄčĀē��ĈĕĄĎĎÿĐĈČē��ãĎĈē�ĔĘĈćĝď�ĄĖĕĀē�đČ�ĄĔċĀďĈČĈē��ĒđčĄĎđĞď�ćĖĔ�đĒ�
ėĂĈē��ĕđ�����ĝĎĚď�ćČĄďđĊĕČčā�čĄċĖĔĕĀĒĊĔĊ�čĄČ�ĕđ�ĀďĄ��Ā��ĕđ�Ą�ĝ�ĄĖĕĀē�ċÿďĄĕđ�ĔĕĊď�
�ĄČćČčā�ĊĎČčĂĄ��
àĚē��ĒĝĔėĄĕĄ�Ċ��đĒČĄčā�ąÿĔĊ�ĕĚď�ĆĈďĈĕČčğď�ĄĔċĈďĈČğď�ćĈď�āĕĄď�ĆďĚĔĕā��ì�ĕĈĘďđ�
ĎđĆĂĄ� ĕđĖ�ĄďĄĔĖďćĖĄĔ�ĀďđĖ�'1$�ĔĈ�ĔĖďćĖĄĔ�ĝ��Ĉ� ĕČē� �ĈċĝćđĖē� ĕĊē��ĄĒĄćđĔČĄčāē�
éĈďĈĕČčāē��ĆĈďĈĄĎđĆČčÿ�ćĀďćĒĄ��đćāĆĊĔĈ�Ĕĕđď�Ĉďĕđ�ČĔ�ĝ�ĕĊē�ċĀĔĊē�ĔĕĄ�ĘĒĚ�đĔğ�ĄĕĄ�
�ĘĄĒĕđĆĒÿėĊĔĊ���đĎĎğď��ĈĕĄĎĎĄĆ�ĀďĚď�ĆđďČćĂĚď���đĖ��ĒđčĄĎđĞď�ĕČē�ĄďĕĂĔĕđČĘĈē�ĄĔċĀ�
ďĈČĈē��ê�Č�ĎĀđď�đĒČĔ�ĀďĄ��ĈĕĄĎĎĄĆ�ĀďĄ�ĆđďĂćČĄ�čĎĚďđ�đČāċĊčĄď�čĄČ�ĔĖĆčĒĂċĊčĄď��Ĉ�ĕĄ�
ėĖĔČđĎđĆČčÿ�ĄĎĎĊĎĝ�đĒėÿ�ĕđĖē��ĆČĄ�ďĄ�ĈĐĄčĒČąĚċĈĂ�ĕđ�ĈĂćđē�ĕĚď��ĈĕĄĎĎÿĐĈĚď��
ôČ�ĆďğĔĈČē�ĄĖĕĀē�ĀćĚĔĄď�ĕĊ�ćĖďĄĕĝĕĊĕĄ�Ąďÿ�ĕĖĐĊē��ĂĄē�ċĈĒĄ�ĈĂĄē��đĖ�ĔĕĊĒĂĉĈĕĄČ�ĔĕĊď�
ĕĈĘďđĎđĆĂĄ�ĕđĖ�ĄďĄĔĖďćĖĄĔ�ĀďđĖ�'1$�čĄČ�đďđ�ÿĉĈĕĄČ�ĆđďČćČĄčā�ċĈĒĄ�ĈĂĄ��çĖĕā�ĀĘĈČ�Ěē�
ĔĕĝĘđ�ďĄ��ćČđĒċğĔĈČ��ĕĊ�ĆĈďĈĕČčā�ąĎÿąĊ�ĈČĔÿĆđďĕĄē�ĔĕđĖē�ĄĔċĈďĈĂē�ėĖĔČđĎđĆČčÿ�ĄĎĎĊ�
Ďĝ�đĒėĄ�ĕđĖ��ĈĕĄĎĎĄĆ�ĀďđĖ�ĆđďČćĂđĖ��

����ç�ĄĒĄĂĕĊĕĊ��ĒđĜ�ĝċĈĔĊ�ĆČĄ�ĕĊď�ĈėĄĒ�đĆā�ĕĊē�ĆđďČćČĄčāē�ċĈĒĄ�ĈĂĄē�ĈĂďĄČ��Ĉčĕĝē�Ą�ĝ�
ĕĊď�čĎĚďđ�đĂĊĔĊ�ĕđĖ�Ė�ĈĞċĖďđĖ�ĆđďČćĂđĖ��čĄČ�đ��ĒđĔćČđĒČĔ�ĝē�ĕĚď�čĖĕĕÿĒĚď��đĖ�Ĉ�ėĄ�
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ďĂĉđĖď�ĕĊ�ąĎÿąĊ�Ą�ĝ�ĕĊď�ĄĔċĀďĈČĄ��ñĈ�ĕČē��ĈċĝćđĖē�ĕĊē�ĆđďČćČĄčāē�ċĈĒĄ�ĈĂĄē�ćĈ�ĆĂďĈĕĄČ�
Ą�đčĄĕÿĔĕĄĔĊ� ĕĊē� ĎĈČĕđĖĒĆĂĄē� ĕđĖ� �ĈĕĄĎĎĄĆ�ĀďđĖ� ĆđďČćĂđĖ� ĔĈ� ĝĎĄ� ĕĄ� čĞĕĕĄĒĄ� ĕđĖ�
đĒĆĄďČĔ�đĞ�ĄĎĎÿ��ĝďđ�ĔĈ�đĒČĔ�ĀďĄ�čĞĕĕĄĒĄ�ĔĕĝĘđĖē��ĔĚ�ĄĕČčÿ�čĞĕĕĄĒĄ��

����ì�ĆđďČćČĄčā�ċĈĒĄ�ĈĂĄ�ĈėĄĒ�ĝĔĕĊčĈ�ĆČĄ��ĒğĕĊ�ėđĒÿ�ĕđ�÷Ĉ�ĕĀ�ąĒČđ�ĕđĖ�������÷ā�ĈĒĄ�
Ė�ÿĒĘđĖď�ćĞđ�ĕĞ�đČ�ĆđďČćČĄčāē�ċĈĒĄ�ĈĂĄē��ĄĖĕđĂ�ĈĂďĄČ�Ċ�H[�YLYR�ĆđďČćČĄčā�ċĈĒĄ�ĈĂĄ�čĄČ�
Ċ�LQ�YLYR�ĆđďČćČĄčā�ċĈĒĄ�ĈĂĄ��ô�ćČĄĘĚĒČĔ�ĝē�ĕđĖē�ĔĕĊĒĂĉĈĕĄČ�Ĕĕđ�Ąď�ĕĄ�čĞĕĕĄĒĄ�ĔĕĝĘđČ�
�đĖ�ĖėĂĔĕĄďĕĄČ�ĕĊ�ĆĈďĈĕČčā�ĄĎĎĄĆā���đĒđĞď�ā�ĝĘČ�ĄďĕĂĔĕđČĘĄ��ďĄ�ĄėĄČĒĈċđĞď��ĒđĔĚĒČ�
ďÿ�Ą�ĝ�ĕđ�Ĕğ�Ą�ĕđĖ�ĄĔċĈďđĞē��

íêñç��R

����ã�Ěē� čĄČ� ĝĎđČ� đČ� Ė�ĝĎđČ�đČ� đĒĆĄďČĔ�đĂ�� ĆČĄ� ďĄ� ĄďĄ�ĕĖĘċĈĂ� ĀďĄē� �ČčĒđđĒĆĄďČĔ�ĝē� ĈĂďĄČ�
Ą�ĄĒĄĂĕĊĕđ�ďĄ���đĒĈĂ�ďĄ��Ēđ�ĊċĈĞĈĕĄČ�Ą�ĝ�ĕđ��ĈĒČąÿĎĎđď�Ĕĕđ�đ�đĂđ�ĄďĄ�ĕĞĔĔĈĕĄČ��ČĄ�
ĔĈČĒÿ�ċĒĈ�ĕČčğď�ĔĖĔĕĄĕČčğď��÷Ĉ�ĄĖĕÿ��ĈĒČĎĄ�ąÿďđďĕĄČ�đ�ÿďċĒĄčĄē�� ĕđ�ÿĉĚĕđ��ćČÿėđĒĄ�
�ĈĕĄĎĎČčÿ�ČĝďĕĄ�čĄČ�ĕđ�ďĈĒĝ��
éČĄ�ĕđĖē�ĈĕĈĒĝĕĒđėđĖē��ČčĒđđĒĆĄďČĔ�đĞē�Ċ��ĊĆā�ÿďċĒĄčĄ��&��ĈĂďĄČ�ćČÿėđĒĈē�đĒĆĄďČčĀē�
ĈďğĔĈČē��ĝ�Ěē�đČ�ĖćĄĕÿďċĒĄčĈē��
ì��ĊĆā�ĄĉğĕđĖ�ĆČĄ�ĕđĖē��ĈĒČĔĔĝĕĈĒđĖē��ČčĒđđĒĆĄďČĔ�đĞē�ĈĂďĄČ�ĕĄ�Ą��ĚďČĄčÿ�ā�ĕĄ�ďČĕĒČčÿ�
ČĝďĕĄ��òô�����øĀĎđē��ĕĄ��ĈĕĄĎĎČčÿ�ČĝďĕĄ�ĈĂďĄČ�Ą�ĄĒĄĂĕĊĕĄ�ĆČĄ�ĕĊď��ĒĄĆ�Ąĕđ�đĂĊĔĊ�ĕĚď�ĘĊ�Č�
čğď�ĄďĕČćĒÿĔĈĚď�Ĕĕđ�čĞĕĕĄĒđ�čĄČ�Ěē�ĔĖĔĕĄĕČčÿ�ćČĄėĝĒĚď��đĒĂĚď��

����ì��ĄĒđĖĔĂĄ�ā�Ą�đĖĔĂĄ�2����đĒĈĂ�ďĄ�ąđĊċāĔĈČ�ā�ďĄ�ĄďĄĔĕĈĂĎĈČ�ĕĊď�Ąďÿ�ĕĖĐĊ�ĕĚď��ČčĒđđĒ�
ĆĄďČĔ�ğď��ù�ÿĒĘđĖď��ČčĒđđĒĆĄďČĔ�đĂ��đĖ�ĆČĄ�ĕĊď�Ąďÿ�ĕĖĐā�ĕđĖē�Ą�ĄČĕđĞď�ĖęĊĎā�ĔĖĆčĀ�
ďĕĒĚĔĊ�2�� �Ė�đĘĒĈĚĕČčÿ�ĄĈĒĝąČđČ��ĝ�Ěē�ĕĄ�ąĄčĕāĒČĄ�ĕđĖ�ĆĀďđĖē�0\FREDFWHULXP��ÞĎĎđČ�
�ČčĒđđĒĆĄďČĔ�đĂ��ĝ�Ěē�đČ��ĞčĊĕĈē��đĖ�ĘĒĊĔČ�đ�đČđĞďĕĄČ�ĔĕĊď�ĄĒĕđąČđ�ĊĘĄďĂĄ��ĄďāčđĖď�
ĔĕĊď�čĄĕĊĆđĒĂĄ�ĕĚď��ČčĒđđĒĆĄďČĔ�ğď��đĖ�ĄďĄ�ĕĞĔĔđďĕĄČ��ĄĒđĖĔĂĄ�2���Ĉ�ĕĄĘĞĕĈĒđ�ĒĖċ�ĝ�
Ą�¬ĝĕČ�Ą�đĖĔĂĄ�2����ĒđĄČĒĈĕČčÿ�ĄĈĒĝąČđČ���øĀĎđē��Ė�ÿĒĘđĖď��ČčĒđđĒĆĄďČĔ�đĂ�ĝ�Ěē�ąĄčĕā�
ĒČĄ�ĕđĖ�ĆĀďđĖē�&ORVWULGLXP�ĆČĄ�ĕđĖē�đ�đĂđĖē�ĕđ�2��ĈĂďĄČ�ĕđĐČčĝ��Ė�đĘĒĈĚĕČčÿ�ĄďĄĈĒĝąČđČ���
÷ĖďĈ�ğē���đĒđĞ�Ĉ�ďĄ�ćČĄ�ČĔĕğĔđĖ�Ĉ�Ąď�đ��ČčĒđđĒĆĄďČĔ�ĝē��Ąē�ĈĂďĄČ�Ė�đĘĒĈĚĕČčÿ�ĄďĄĈ�
ĒĝąČđē�ĝĕĄď�ĕđď�čĄĎĎČĈĒĆāĔđĖ�Ĉ�ĔĈ��ĈĒČąÿĎĎđď��ĄĒđĖĔĂĄ�ô��čĄČ�ĄćĖďĄĕĈĂ�ďĄ�ĄďĄ�ĕĖĘċĈĂ�
Ĉďğ�ĝĕĄď�ĕđď�čĄĎĎČĈĒĆāĔđĖ�Ĉ�ĔĈ��ĈĒČąÿĎĎđď�Ą�đĖĔĂĄ�ô��ĕĝĕĈ�ĄĖĕĝē�ĄďĄ�ĕĞĔĔĈĕĄČ�ėĖĔČ�
đĎđĆČčÿ��

�����ôČ��ĄĒÿĆđďĕĈē��đĖ�Ĉ�ĊĒĈÿĉđĖď�ĕđ�ĘĒĝďđ�ćČ�ĎĄĔČĄĔ�đĞ�čĄČ�čĄĕÿ�ĔĖďĀ�ĈČĄ�ĕđ�ĒĖċ�ĝ�Ąďÿ�
�ĕĖĐĊē�ĕĚď��ČčĒđđĒĆĄďČĔ�ğď�ĈĂďĄČ�Ċ�ćČĄċĈĔČ�ĝĕĊĕĄ�ċĒĈ�ĕČčğď�ĔĖĔĕĄĕČčğď��ĕđ�S+��ĕđ�ô���
čĄČ�Ċ�ċĈĒ�đčĒĄĔĂĄ��
øđ�S+�Ĉ�ĊĒĈÿĉĈČ�ĔĊ�ĄďĕČčÿ�ĕĊď�Ąďÿ�ĕĖĐĊ�ĕĚď��ČčĒđđĒĆĄďČĔ�ğď��ôČ��ĈĒČĔĔĝĕĈĒđČ��ČčĒđđĒ�
ĆĄďČĔ�đĂ�ĄďĄ�ĕĞĔĔđďĕĄČ�ĔĈ�S+������ù�ÿĒĘđĖď�ĝ�Ěē�čĄČ��ČčĒđđĒĆĄďČĔ�đĂ��ĝ�Ěē�ąĄčĕāĒČĄ�
ĕđĖ�ĆĀďđĖē�/DFWREDFLOOXV��đĖ�ĄďĄ�ĕĞĔĔđďĕĄČ�ĔĈ�S+������
øĀĎđē��Ċ�ċĈĒ�đčĒĄĔĂĄ�ĈĂďĄČ�ĀďĄē�Ąčĝ�Ċ�ĔĊ�ĄďĕČčĝē��ĄĒÿĆđďĕĄē��đĖ�Ĉ�ĊĒĈÿĉĈČ�ĕĊď�Ąďÿ�
�ĕĖĐĊ�ĕĚď��ČčĒđđĒĆĄďČĔ�ğď��ôČ��ĈĒČĔĔĝĕĈĒđČ��ČčĒđđĒĆĄďČĔ�đĂ�ĄďĄ�ĕĞĔĔđďĕĄČ�ÿĒČĔĕĄ�ĔĈ�
ċĈĒ�đčĒĄĔĂĈē���đ����đ&��éČĄ��ĄĒÿćĈČĆ�Ą�ĕđ�ąĄčĕāĒČđ�(�FROL�ĄďĄ�ĕĞĔĔĈĕĄČ�ÿĒČĔĕĄ�ĔĈ�ċĈĒ�
�đčĒĄĔĂĄ� ��đ&�� ù�ÿĒĘđĖď� ĝ�Ěē� đĒČĔ�ĀďđČ� �ČčĒđđĒĆĄďČĔ�đĂ� �đĖ� ĆČĄ� ĕĊď� Ąďÿ�ĕĖĐā� ĕđĖē�
Ą�ĄČĕđĞď�ċĈĒ�đčĒĄĔĂĄ��ĈĆĄĎĞĕĈĒĊ�Ą�ĝ���đ&��ĝ�Ěē�ĄĖĕđĂ��đĖ�ĄďĄ�ĕĞĔĔđďĕĄČ� čđďĕÿ�ĔĈ�
ċĈĒ�đ�ĊĆĀē��čĄČ�ÿĎĎđČ��đĖ�ĄďĄ�ĕĞĔĔđďĕĄČ�ĔĈ�ċĈĒ�đčĒĄĔĂĄ��ČčĒĝĕĈĒĊ�ĕĚď���đ&�
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øđ�'1$�ĈĂďĄČ�ĀďĄ��ĄčĒđ�ĝĒČđ���đĎĖďđĖčĎĈđĕĂćČđ���đĖ�Ą�đĕĈĎĈĂĕĄČ�Ą�ĝ�ďđĖčĎĈđĕĂćČĄ��ñČĄ�
�đĎĖďđĖčĎĈđĕČćČčā�ĄĎĖĔĂćĄ�ĔĘĊ�ĄĕĂĉĈĕĄČ�Ą�ĝ�ĕĊď�ĀďĚĔĊ��đĎĎğď�ďđĖčĎĈđĕČćĂĚď��Ĉ�đ�đČđ�
�đĎČčĝ�ćĈĔ�ĝ��ô�ćĈĔ�ĝē�ĄĖĕĝē�ĄďĄ�ĕĞĔĔĈĕĄČ��ĈĕĄĐĞ�ĕđĖ�ĖćĒđĐĖĎĂđĖ�ĕđĖ��Ü�ÿďċĒĄčĄ�ĕĊē�
�ĈďĕĝĉĊē�ĕđĖ��ĒğĕđĖ�ďđĖčĎĈđĕČćĂđĖ�čĄČ�ĕĊē�ėĚĔėđĒČčāē�đ�ÿćĄē��đĖ�ĈĂďĄČ�ĈďĚ�ĀďĊ�Ĕĕđď�
�Ü�ÿďċĒĄčĄ�ĕĊē��ĈďĕĝĉĊē�ĕđĖ�Ą�ĀĔĚē�Ĉ�ĝ�ĈďđĖ�ďđĖčĎĈđĕČćĂđĖ��ô�ćĈĔ�ĝē�đďđ�ÿĉĈĕĄČ��Üĺ
�Ü�ėĚĔėđćČĈĔĕĈĒČčĝē�ćĈĔ�ĝē�
çďĈĐÿĒĕĊĕĄ�Ą�ĝ�ĕđď�ĄĒČċ�ĝ�ĕĚď�ďđĖčĎĈđĕČćĂĚď��ČĄē��đĎĖďđĖčĎĈđĕČćČčāē�ĄĎĖĔĂćĄē��ĕđ��Ēğ�
ĕđ�ďđĖčĎĈđĕĂćČđ�ċĄ�ĀĘĈČ��ÿďĕĄ�ĈĎĈĞċĈĒĊ��ČĄ�ėĚĔėđĒČčā�đ�ÿćĄ�ĈďĚ�ĀďĊ�Ĕĕđď��Ü�ÿďċĒĄčĄ�
ĕĊē� �ĈďĕĝĉĊē� ĕđĖ� čĄČ� ĕđ� ĕĈĎĈĖĕĄĂđ� ďđĖčĎĈđĕĂćČđ� ċĄ� ĀĘĈČ� ĈĎĈĞċĈĒđ� ĕđ� ĖćĒđĐĞĎČđ� ĕđĖ� �Ü�
ÿďċĒĄčĄ�ĕĊē��ĈďĕĝĉĊē�ĕđĖ��éČĄ�ĄĖĕĝ�ĎĀ�Ĉ�ĝĕČ�đ��ĒđĔĄďĄĕđĎČĔ�ĝē��ČĄē��đĎĖďđĖčĎĈđĕČćČčāē�
ĄĎĖĔĂćĄē�ĈĂďĄČ��ÿďĕĄ��Üĺ�Ü�
êĐĄČĕĂĄē� ĕĊē� ćĒÿĔĊē� �ćĊ�ČđĖĒĆĂĄ� �Üĺ�Ü� ėĚĔėđćČĈĔĕĈĒČčđĞ� ćĈĔ�đĞ�� ĕĚď� ĈďĉĞ�Ěď� �đĖ�
�ĒĄĆ�Ąĕđ�đČđĞď� ĕđď��đĎĖ�ĈĒČĔ�ĝ� �'1$��đĎĖ�ĈĒÿĔĈē�� čÿċĈ� ďĈđĔĖďĕČċĀ�ĈďĊē�ĄĎĖĔĂćĄē�
'1$�Ĕĕđ�ĄďĕČĆĒĄėĝ�Ĉďđ�ĕ�ā�Ą�'1$��Ċ�ĄďĕČĆĒĄėā�ĀĘĈČ��ĒđĔĄďĄĕđĎČĔ�ĝ��Üĺ�Ü��ïÿċĈ�ďĀđē�
čĎğďđē�'1$��đĖ�ĔĖďĕĂċĈĕĄČ�ĆĂďĈĕĄČ��Ĉ��ĒđĔĄďĄĕđĎČĔ�ĝ��Üĺ�Ü��đ�ĝĕĈ�ĔĈ�čÿċĈ�ćČ�Ďā�ĀĎČčĄ�
�đĖ��ĒđčĞ�ĕĈČ�đČ�ćĞđ�ĔĖ��ĎĊĒĚ�ĄĕČčđĂ�čĎğďđČ�'1$�ĈĂďĄČ�ĄďĕČ�ĄĒÿĎĎĊĎđČ��

����ïĄċğē�đČ�'1$��đĎĖ�ĈĒÿĔĈē�ćĈď�ĀĘđĖď�ĕĊď�ČčĄďĝĕĊĕĄ�ďĄ�ĄĒĘĂĔđĖď�ĕĊď�ĄďĕČĆĒĄėā��ĕđ�čĞĕ�
ĕĄĒđ�ĀĘĈČ�ĀďĄ�ĈČćČčĝ�ĔĞ��Ďđčđ��đĖ�Ą�đĕĈĎĈĂĕĄČ�Ą�ĝ��đĎĎÿ�ĀďĉĖ�Ą��ĕđ��ĒČ�ĝĔĚ�Ą��ĕđ�đ�đĂđ�
ĔĖďċĀĕĈČ�ĔĕČē�ċĀĔĈČē�ĀďĄĒĐĊē�ĕĊē�ĄďĕČĆĒĄėāē��ČčĒÿ�ĕ�ā�ĄĕĄ�51$��ĔĖ��ĎĊĒĚ�ĄĕČčÿ��Ēđē�
ĕČē��ĊĕĒČčĀē�ĄĎĖĔĂćĈē��ĕĄ�đ�đĂĄ�đďđ�ÿĉđďĕĄČ��ĒĚĕĄĒĘČčÿ�ĕ�ā�ĄĕĄ��'1$��đĎĖ�ĈĒÿĔĈē�Ĉ�Č�
�ĊčĞďđĖď�ĕĄ��ĒĚĕĄĒĘČčÿ�ĕ�ā�ĄĕĄ��ĕđ�đċĈĕğďĕĄē�ĔĖ��ĎĊĒĚ�ĄĕČčÿ�ćĈđĐĖĒČąđďđĖčĎĈđĕĂ�
ćČĄ�Ą�ĀďĄďĕČ�Ą�ĝ�ĕČē��ĊĕĒČčĀē�ĄĎĖĔĂćĈē�ĕđĖ�'1$�

����ê�ĈČćā��ĝ�Ěē�ĈČ�ğċĊčĈ��đČ�'1$��đĎĖ�ĈĒÿĔĈē�ĎĈČĕđĖĒĆđĞď��ĝďđ��Ēđē�čĄċđĒČĔ�ĀďĊ�čĄĕĈĞ�
ċĖďĔĊ�čĄČ�ĕđ�đċĈĕđĞď�ĕĄ�ďđĖčĎĈđĕĂćČĄ�Ĕĕđ�ĈĎĈĞċĈĒđ��Ü�ÿčĒđ�ĕĊē�ćĈđĐĖĒČąĝĉĊē�ĕđĖ�ĕĈĎĈĖ�
ĕĄĂđĖ�ďđĖčĎĈđĕČćĂđĖ�čÿċĈ�ĄďĄ�ĕĖĔĔĝ�ĈďĊē�ĄĎĖĔĂćĄē��àĕĔČ��ĎĀ�Ĉ�ĝĕČ�ĄďĕČĆĒĄėā�ĆĂďĈĕĄČ��Ĉ�
�ĒđĔĄďĄĕđĎČĔ�ĝ��Ü��Ēđē��Ü��ïÿċĈ�ďĈđĔĖďĕČċĀ�ĈďĊ�ĄĎĖĔĂćĄ�ċĄ�ĀĘĈČ��ĒđĔĄďĄĕđĎČĔ�ĝ��Üĺ
�Ü��àĕĔČ��ĔĈ�čÿċĈ�ćČ�Ďā�ĀĎČčĄ��đĖ��ĄĒÿĆĈĕĄČ�đČ�ćĞđ�ĄĎĖĔĂćĈē�ċĄ�ĈĂďĄČ�ĄďĕČ�ĄĒÿĎĎĊĎĈē��éČĄ�
ďĄ�ĄčđĎđĖċĊċĈĂ�ĄĖĕĝē�đ�čĄďĝďĄē�ĔĈ�čÿċĈ�ĕ�ā�Ą�'1$��đĖ�ĆĂďĈĕĄČ�Ċ�ĄďĕČĆĒĄėā��Ċ�ĔĞďċĈĔĊ�
ĕđĖ�'1$�ĈĂďĄČ�ĔĖďĈĘāē�ĔĕĊ��ĂĄ�ĄĎĖĔĂćĄ�čĄČ�ĄĔĖďĈĘāē�ĔĕĊď�ÿĎĎĊ��øĄ�čđ��ÿĕČĄ�ĕĊē�ĄĔĖďĈ�
ĘđĞē�ĄĎĖĔĂćĄē�ĔĖďćĀđďĕĄČ��ĈĕĄĐĞ�ĕđĖē��Ĉ�ĕĊ�ąđāċĈČĄ�Ĉďĝē�ĈďĉĞ�đĖ���đĖ�đďđ�ÿĉĈĕĄČ�'1$�
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ćĈĔ�ÿĔĊ��øđ�ĂćČđ�ĀďĉĖ�đ�ĔĖďćĀĈČ�čĄČ�ĝĎĄ�ĕĄ�čđ��ÿĕČĄ��đĖ��ĒđčĞ�ĕđĖď�Ą�ĝ�ĕČē�ćČÿėđĒĈē�
ċĀĔĈČē�ĀďĄĒĐĊē�ĄďĕČĆĒĄėāē�ĔĈ�ĀďĄ�ĆĒĄ��Ččĝ��ĝĒČđ�'1$�

����ôČ�'1$��đĎĖ�ĈĒÿĔĈē��Ĉčĕĝē�ĕĚď�ÿĎĎĚď��Ĉ�ČćČđĒċğďđĖď�Ĉ�ĂĔĊē�ĎÿċĊ��đĖ�ĔĖ�ąĄĂďđĖď�čĄĕÿ�
ĕĊ�ćČÿĒčĈČĄ�ĕĊē�ĄďĕČĆĒĄėāē��ñ�đĒđĞď�ćĊĎĄćā��ďĄ�©ąĎĀ�đĖďª�čĄČ�ďĄ�©Ą�đ�ĄčĒĞďđĖďª�ďđĖ�
čĎĈđĕĂćČĄ��đĖ�đČ�ĂćČĈē�ĕđ�đċĈĕđĞď��čĄĕÿ��ĄĒÿąĄĔĊ�ĕđĖ�čĄďĝďĄ�ĕĊē�ĔĖ��ĎĊĒĚ�ĄĕČčĝĕĊĕĄē��
čĄČ�ďĄ�ĕđ�đċĈĕđĞď�ĕĄ�ĔĚĔĕÿ��øđ�čĞĕĕĄĒđ�ĈĎĀĆĘĈČ�Ąď�Ċ�ĄĎĎĊĎđĖĘĂĄ�ąÿĔĈĚď�ĕđĖ�'1$�ĈĂďĄČ�
ĔĚĔĕā��ì�ĄďĕČĆĒĄėā�ĕđĖ�'1$�ĈĂďĄČ�Ą�ĂĔĕĈĖĕĄ�ĄčĒČąāē���ĝďđ�ĀďĄ�ďđĖčĎĈđĕĂćČđ�ĔĕĄ���������
��đĒĈĂ�ďĄ�ĈďĔĚ�ĄĕĚċĈĂ�Ďÿċđē��øĄ�ĎÿċĊ��đĖ�ćĈď�Ĉ�ČćČđĒċğďđďĕĄČ�Ą�ĝ�ĕČē�'1$��đĎĖ�ĈĒÿ�
ĔĈē��Ĉ�ČćČđĒċğďđďĕĄČ�ĔĈ��ĈĆÿĎđ��đĔđĔĕĝ�Ą�ĝ�ĈČćČčÿ�Ĉ�ČćČđĒċĚĕČčÿ�ĀďĉĖ�Ą��àĕĔČ�đ�ĄĒČċ�ĝē�
ĕĚď�ĎĄċğď��ĈĒČđĒĂĉĈĕĄČ�ĔĕđĖē�ĈĖčĄĒĖĚĕČčđĞē�đĒĆĄďČĔ�đĞē�ĕđ�ĀďĄ�ĔĕĄ������
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çõôðùøìöîê÷�êóêøç÷êî÷��Ü�øçóì÷
ê÷õêöîòôù�êòîçîôù�ðùïêîôù�����

êóêøçëôñêòô�ñçíìñç�íêøîïì÷�ïçøêùíùò÷ì÷
èîôðôéîç

íêñç��đ�
���
éČĄ�ĕČē�Ċ�ČĕĈĎĈĂē��ĒđĕÿĔĈČē���ĀĚē�čĄČ����ďĄ�ĆĒÿęĈĕĈ�Ĕĕđ�ĕĈĕĒÿćČĝ�ĔĄē�ĕđď�ĄĒČċ�ĝ�ĕĊē�ėĒÿĔĊē�čĄČ�
ćĂ�ĎĄ�ĕđĖ�ĕđ�ĆĒÿ��Ą��đĖ�ĄďĕČĔĕđČĘĈĂ�Ĕĕđ�ĔĚĔĕĝ�ĔĖ��ĎāĒĚ�ÿ�ĕĊē�

���+��đĔĝĕĊĕĄ�'1$�ĈĂďĄČ������
Ą��ćČ�ĎÿĔČĄ�ĔĕĄ�ďĈĖĒČčÿ�čĞĕĕĄĒĄ�ĔĈ�ĔĘĀĔĊ��Ĉ�ĕĄ�Ċ�ĄĕČčÿ�ĕđĖ�ĂćČđĖ�đĒĆĄďČĔ�đĞ�
ą��Ċ��ČĔā�ĔĕĄ�ćČ�ĎđĈČćā�čĞĕĕĄĒĄ�ĔĈ�ĔĘĀĔĊ��Ĉ�ĕĄ�Ą�ĎđĈČćā�
Ć��ĂćČĄ�ĔĈ�ĝĎĄ�ĕĄ�ĈĂćĊ�ĕĚď�ĔĚ�ĄĕČčğď�čĖĕĕÿĒĚď�Ĉďĝē�đĒĆĄďČĔ�đĞ�
ć��ĔĖďāċĚē��ČčĒĝĕĈĒĊ�ĔĕđĖē��ĈĒČĔĔĝĕĈĒđ�ĈĐĈĎČĆ�ĀďđĖē�đĒĆĄďČĔ�đĞē�

ñđďÿćĈē��
���ì�ČďĔđĖĎĂďĊ�ĈĂďĄČ��ĂĄ�đĒ�ĝďĊ��đĖ�ĒĖċ�ĂĉĈČ
Ą��ĕđď��ĈĕĄąđĎČĔ�ĝ�ĕĚď��ĒĚĕĈěďğď�
ą��ĕĊ�ĔĖĆčĀďĕĒĚĔĊ�ĕĚď�ĄĎÿĕĚď�ĔĕĄ�đĞĒĄ�
Ć��ĕđď��ĈĕĄąđĎČĔ�ĝ�ĕĚď�ĖćĄĕĄďċĒÿčĚď�Ĕĕđ�ĄĂ�Ą�
ć��ĕĊ�ĔĖĆčĀďĕĒĚĔĊ�ĕĊē�ĘđĎĊĔĕĈĒĝĎĊē�Ĕĕđ�ĄĂ�Ą�

ñđďÿćĈē��
���øĄ�ćČĄĆđďČćČĄčÿ�ĉğĄ�ĘĒĊĔČ�đ�đČđĞďĕĄČ�ĆČĄ�ĕĊď��ĄĒĄĆĚĆā
Ą��ĄĖĐĊĕČčāē�đĒ�ĝďĊē�
ą���ČčĒđąČĄčāē�ąČđ�ÿĉĄē�
Ć��ďđĖčĎĈěčğď�đĐĀĚď�
ć��ĔĄčĘÿĒĚď�

ñđďÿćĈē��
����ôČ��ĈĒČđĒČĔĕČčĀē�ĈďćđďđĖčĎĈÿĔĈē
Ą��čĝąđĖď�ĕđ�'1$�ĔĈ�čĄċđĒČĔ�ĀďĈē�ċĀĔĈČē�
ą���ĄĒÿĆđďĕĄČ�Ą�ĝ�ąĄčĕāĒČĄ�
Ć���ĒđĔĕĄĕĈĞđĖď�ĕđ�ąĄčĕāĒČđ�Ą�ĝ�ĕĊď�ĈČĔąđĎā�ĐĀďđĖ�'1$�
ć��ĝĎĄ�ĕĄ��ĄĒĄ�ÿďĚ�

ñđďÿćĈē��
����øđ��ĎĄĔ�ĂćČđ�7L�����
Ą��Ė�ÿĒĘĈČ�ĔĈ��đĎĎÿ�ĈĂćĊ�ąĄčĕĊĒĂĚď�
ą��ąĒĂĔčĈĕĄČ�Ĕĕđ�ąĄčĕāĒČđ�$JUREDFWHULXP�WXPHIDFLHQV�
Ć��ĈďĔĚ�ĄĕğďĈĕĄČ�Ĕĕđ�ĆĈďĈĕČčĝ�ĖĎČčĝ�ĕĚď�ĉĚČčğď�čĖĕĕÿĒĚď�
ć��Ą�đ�đďğďĈĕĄČ�Ą�ĝ�ĕđĖē�ČđĞē�

ñđďÿćĈē��
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íêñç��đ

����òĄ�ĆĒÿęĈĕĈ�Ĕĕđ�ĕĈĕĒÿćČĝ�ĔĄē�ĕđď�ĄĒČċ�ĝ�čÿċĈ�ĔĕđČĘĈĂđĖ�ĕĊē�÷ĕāĎĊē�î�čĄČ��ćĂ�ĎĄ�ĔĈ�čÿċĈ�
ĄĒČċ�ĝ��ĕđ�ĆĒÿ��Ą�Ą�ĝ�ĔĕđČĘĈĂđ�ĕĊē�÷ĕāĎĊē�îî��ğĔĕĈ�ďĄ��ĒđčĞ�ĕĈČ�Ċ�ĔĚĔĕā�ĄďĕČĔĕđĂĘČĔĊ��
�Ğđ�ĔĕđČĘĈĂĄ�ĕĊē�÷ĕāĎĊē�îî��ĈĒČĔĔĈĞđĖď�

÷ĕāĎĊ�î ÷ĕāĎĊ�îî

Ą� �ĒČ�ĝĔĚ�Ą �� Ċ�ČĄĖĕĝďđ�đ�đĒĆĄďĂćČđ

ą� �đĎĞĔĚ�Ą �� �ĎĄĔ�ĂćČđ

Ć� ĘĎĚĒđ�ĎÿĔĕĊē �� �ĈĕĄĆĒĄėā

ć� ėđĒĀĄē�čĎĚďđ�đĂĊĔĊē �� ĉĞ�ĚĔĊ

Ĉ� čĄĒĖĝĕĖ�đē �� �ĈĕÿėĄĔĊ

�� ĄďĕČĆĒĄėā

�� �ĈĕĄėĄĔČčÿ�ĘĒĚ�đĔğ�ĄĕĄ
ñđďÿćĈē���

����òĄ��ĈĕĄėĀĒĈĕĈ�Ĕĕđ�ĕĈĕĒÿćČĝ�ĔĄē�ĕČē��ĄĒĄčÿĕĚ��ĒđĕÿĔĈČē�ĔĖ��ĎĊĒĚ�ĀďĈē��Ĉ�ĕđĖē�ĔĚ�
ĔĕđĞē�ĝĒđĖē�

����ôČ�ČďĕĈĒėĈĒĝďĈē��ĄĒÿĆđďĕĄČ�Ą�ĝ�čĞĕĕĄĒĄ��đĖ�ĀĘđĖď��đĎĖďċĈĂ�Ą�ĝ������������������������
����øĄ�ĖąĒČćğ�ĄĕĄ���đĒđĞď�ďĄ��ĄĒÿĆđĖď��ĈĆÿĎĈē��đĔĝĕĊĕĈē�Ĉďĝē������������������������������ĄďĕČĔğ�
�Ąĕđē�

����ì�ĈČĔĄĆĚĆā�ĐĀďđĖ�'1$�ĔĈ�ĆđďČ�đ�đČĊ�Āďđ�ĚÿĒČđ�ĆĂďĈĕĄČ��Ĉ�ĕĊ��Āċđćđ�ĕĊē������������������������
����ì�ćČĄćČčĄĔĂĄ��Ĉ�ĕĊď�đ�đĂĄ�Ĉ�ČĕĖĆĘÿďĈĕĄČ�Ċ�Ąďÿ�ĕĖĐĊ��ČčĒđđĒĆĄďČĔ�ğď�ĔĈ�ĖĆĒĝ�ċĒĈ�ĕČ�
čĝ�ĖĎČčĝ�đďđ�ÿĉĈĕĄČ�������������������������������

����øĄ�ĀďĉĖ�Ą��đĖ�ćČĄĔ�đĞď�ĕđĖē�ćĈĔ�đĞē�ĖćĒđĆĝďđĖ��ĈĕĄĐĞ�ĕĚď�ćĞđ�ĄĎĖĔĂćĚď�ĕđĖ�'1$�
đďđ�ÿĉđďĕĄČ�����������������������������������������������������

ñđďÿćĈē���

����øČ�ĈĂďĄČ�ĕđ��ČčĒĝ��ĖĒĊďČčĝ�51$��VQ51$��čĄČ��đČđē�đ�ĒĝĎđē�ĕđĖ�
ñđďÿćĈē��

íêñç��đ

�ĂďđďĕĄČ� ĕĄ��ĄĒĄčÿĕĚ�ćČĄĆĒÿ��ĄĕĄ�ç�čĄČ�è��÷ĕđ�ç�Ą�ĈČčđďĂĉđďĕĄČ�đČ�ėÿĔĈČē� �Ą��ą��Ć�čĄČ�ć��
Ąďÿ�ĕĖĐĊē�Ĉďĝē��ČčĒđđĒĆĄďČĔ�đĞ��÷ĕđ�è�Ą�ĈČčđďĂĉĈĕĄČ�Ċ��ĄĒĄĆĚĆā�ĕđĖ��Ēđěĝďĕđē�Ą�ĝ�ĕđď�
�ČčĒđđĒĆĄďČĔ�ĝ��ĆČĄ�ĕđ�ĂćČđ�ĘĒđďČčĝ�ćČÿĔĕĊ�Ą�
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����ñĈ�ąÿĔĊ�ĕđ�ćČÿĆĒĄ��Ą�ç�ďĄ�ĘĄĒĄčĕĊĒĂĔĈĕĈ�ĕđď�ĕĞ�đ�ĕĊē�čĄĎĎČĀĒĆĈČĄē���đďÿćĈē����čĄČ�
ďĄ�đďđ�ÿĔĈĕĈ�ĕČē�ėÿĔĈČē�ĕĊē���đďÿćĈē�����

ñđďÿćĈē��
����÷Ĉ��đČĄ�ėÿĔĊ��ĄĒÿĆĈĕĄČ�Ċ��ĈĆĄĎĞĕĈĒĊ��đĔĝĕĊĕĄ�ĕđĖ��Ēđěĝďĕđē��đďÿćĈē�����òĄ�ĄČĕČđĎđ�
ĆāĔĈĕĈ�ĕĊď�Ą�ÿďĕĊĔā�ĔĄē���đďÿćĈē����

ñđďÿćĈē��
����çď� ĕđ� �Ēđěĝď� ĈččĒĂďĈĕĄČ� Ą�ĝ� ĕđď� �ČčĒđđĒĆĄďČĔ�ĝ�� �Ěē� ċĄ� ĕđ� �ĄĒĄĎÿąđĖ�Ĉ� Ą�ĝ� ĕĊď�
čĄĎĎČĀĒĆĈČĄ�

ñđďÿćĈē��
����òĄ�ĄďĄėĀĒĈĕĄČ�ĕđĖē��ĄĒÿĆđďĕĈē��đĖ�Ĉ�ĊĒĈÿĉđĖď�ĕđď�ĒĖċ�ĝ�Ąďÿ�ĕĖĐĊē�ĕđĖ��ČčĒđđĒ�
ĆĄďČĔ�đĞ�

ñđďÿćĈē��

íêñç��đ

�ĂďĈĕĄČ�ĕ�ā�Ą��đĒĂđĖ�'1$�ĈĖčĄĒĖĚĕČčđĞ�čĖĕĕÿĒđĖ��đĖ��ĈĒČĀĘĈČ�ĕđ�ĄĔĖďĈĘĀē�ĆđďĂćČđ

ĕđ�đ�đĂđ�ĈĂďĄČ�Ė�ĈĞċĖďđ�ĆČĄ�ĕĊ�ĔĞďċĈĔĊ�ĕđĖ��ĄĒĄčÿĕĚ��Ĉ�ĕČćĂđĖ�
+�1����ĈċĈČđďĂďĊ���ĄĎĄďĂďĊ���ĎĈĖčĂďĊ���ĄĔ�ĄĒĄĆĂďĊ���&22+

����òĄ�ĆĒÿęĈĕĈ�ĕĊď�čĚćČčā�čĄČ�ĕĊ��Ċ�čĚćČčā�ĄĎĖĔĂćĄ�ĕđĖ�ĆđďČćĂđĖ���đďÿćĈē�����òĄ�ĄČĕČđĎđ�
ĆāĔĈĕĈ�ĕĊď�Ą�ÿďĕĊĔā�ĔĄē���đďÿćĈē�����

ñđďÿćĈē���
����òĄ�ĆĒÿęĈĕĈ�ĕđ��ĒĝćĒđ�đ�P51$��ĕđ�ğĒČ�đ�P51$��ĕđ�ĈĔğďČđ�ĕđĖ�ĆđďČćĂđĖ���đďÿćĈē����
čĄČ�ďĄ�ĄČĕČđĎđĆāĔĈĕĈ�ĕĊď�Ą�ÿďĕĊĔā�ĔĄē���đďÿćĈē����

ñđďÿćĈē���
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�ĂďđďĕĄČ�đČ��ĄĒĄčÿĕĚ�ĄďĕČĔĕđČĘĂĔĈČē�Ą�đďđĐĀĚď�čĄČ�čĚćČčđďĂĚď�
çĎĄďĂďĊ��*&8��ðĈĖčĂďĊ��88*��çĔ�ĄĒĄĆĂďĊ��$$8
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çõçòøì÷êî÷�çõôðùøìöî�ò�êóêøç÷ê�ò�ê÷õêöîò�ò�ðùïêî�ò�����

íêñç��R�

������
ôČ�ĔĚĔĕĀē�Ą�ĄďĕāĔĈČē�ĈĂďĄČ�
���Ć
���Ć
���Ą
���ć
���ą

íêñç��đ

����Ą�ĺ����ą�ĺ����Ć�ĺ����ć�ĺ����Ĉ�ĺ��
��������ôČ�ČďĕĈĒėĈĒĝďĈē��ĄĒÿĆđďĕĄČ�Ą�ĝ�čĞĕĕĄĒĄ��đĖ�ĀĘđĖď��đĎĖďċĈĂ�Ą�ĝ�Čĝ�
����øĄ�ĖąĒČćğ�ĄĕĄ���đĒđĞď�ďĄ��ĄĒÿĆđĖď��ĈĆÿĎĈē��đĔĝĕĊĕĈē�Ĉďĝē��đďđčĎĚďČčđĞ�ĄďĕČĔğ�
�Ąĕđē�

����ì�ĈČĔĄĆĚĆā�ĐĀďđĖ�'1$�ĔĈ�ĆđďČ�đ�đČĊ�Āďđ�ĚÿĒČđ�ĆĂďĈĕĄČ��Ĉ�ĕĊ��Āċđćđ�ĕĊē��ČčĒđĀčĘĖ�
ĔĊē�

����ì�ćČĄćČčĄĔĂĄ��Ĉ�ĕĊď�đ�đĂĄ�Ĉ�ČĕĖĆĘÿďĈĕĄČ�Ċ�Ąďÿ�ĕĖĐĊ��ČčĒđđĒĆĄďČĔ�ğď�ĔĈ�ĖĆĒĝ�ċĒĈ�ĕČčĝ�
ĖĎČčĝ�đďđ�ÿĉĈĕĄČ�ĉĞ�ĚĔĊ�

����øĄ�ĀďĉĖ�Ą��đĖ�ćČĄĔ�đĞď�ĕđĖē�ćĈĔ�đĞē�ĖćĒđĆĝďđĖ��ĈĕĄĐĞ�ĕĚď�ćĞđ�ĄĎĖĔĂćĚď�ĕđĖ�'1$�
đďđ�ÿĉđďĕĄČ�'1$�ĈĎČčÿĔĈē�

����ñČčĒĝ��ĖĒĊďČčĝ�51$��VQ51$��ĈĂďĄČ��ČčĒÿ��ĝĒČĄ�51$��ĕĄ�đ�đĂĄ�ĔĖďćĀđďĕĄČ��Ĉ��ĒĚĕĈæďĈē�čĄČ�
ĔĘĊ�ĄĕĂĉđĖď��ČčĒÿ�ĒČąđďđĖčĎĈđ�ĒĚĕĈěďČčÿ�ĔĚ�ĄĕĂćČĄ��øĄ�ĔĚ�ĄĕĂćČĄ�ĄĖĕÿ�čĄĕĄĎĞđĖď�ĕĊď�
�ĚĒĂ�ĄďĔĊ��ĕđĖ�P51$���ČĄ�ćČĄćČčĄĔĂĄ�čĄĕÿ�ĕĊď�đ�đĂĄ�ĄėĄČĒđĞďĕĄČ�ĕĄ�ĈĔğďČĄ�Ą�ĝ�ĕđ��Ēĝ�
ćĒđ�đ�P51$�čĄČ�ĔĖĒĒÿ�ĕđďĕĄČ��ĈĕĄĐĞ�ĕđĖē�ĕĄ�ĈĐğďČĄ�ĆČĄ�ďĄ��ĒđčĞęĈČ�ĕđ�ğĒČ�đ�P51$��ì�
ĚĒĂ�ĄďĔĊ�ĕđĖ�P51$�ĔĖ�ąĄĂďĈČ�Ĕĕđď��ĖĒāďĄ�čĄČ�ĆĂďĈĕĄČ��ĝďđ�ĔĕđĖē�ĈĖčĄĒĖĚĕČčđĞē�đĒĆĄ�
ďČĔ�đĞē�

íêñç��đ

����øđ�ćČÿĆĒĄ��Ą�ç��đĖ�ćĂďĈĕĄČ��ĄĒČĔĕÿďĈČ�ĕČē�ėÿĔĈČē�Ąďÿ�ĕĖĐĊē��ĂĄē�čĎĈČĔĕāē��ČčĒđąČĄčāē�
čĄĎĎČĀĒĆĈČĄē��÷¬�ĄĖĕĝ�ĕđď�ĕĞ�đ�ĉĞ�ĚĔĊē�ĕđ�đċĈĕĈĂĕĄČ�Ĕĕđ�ąČđĄďĕČćĒĄĔĕāĒĄ�đĒČĔ�ĀďĊ��đ�
ĔĝĕĊĕĄ�Ą�đĔĕĈČĒĚ�ĀďđĖ�ċĒĈ�ĕČčđĞ�ĖĎČčđĞ��Ċ�đ�đĂĄ�Ĉ�ąđĎČÿĉĈĕĄČ��Ĉ�ĄĒĘČčā�čĄĎĎČĀĒĆĈČĄ��Č�
čĒđđĒĆĄďČĔ�ğď��ì�čĄĎĎČĀĒĆĈČĄ�ĔĖďĈĘĂĉĈĕĄČ��ĀĘĒČ�ĕĊď��ĄĒĄĆĚĆā�ĕđĖ�Ĉ�ČċĖ�ĊĕđĞ��Ēđěĝďĕđē��
÷ĕĊď�čĎĈČĔĕā�čĄĎĎČĀĒĆĈČĄ�đČ�ėÿĔĈČē�Ąďÿ�ĕĖĐĊē�ĕĚď��ČčĒđđĒĆĄďČĔ�ğď�ĈĂďĄČ�Ċ�ĎĄďċÿďđĖĔĄ��
Ċ�ĈčċĈĕČčā��Ċ�ĔĕĄĕČčā�čĄČ�Ċ�ėÿĔĊ�ċĄďÿĕđĖ��õĄĒ¬�ĝĕČ�Ċ�ćČĄćđĘā�ĕĚď�ėÿĔĈĚď�Ąďÿ�ĕĖĐĊē�ĔĈ�
čÿċĈ�čĎĈČĔĕā�čĄĎĎČĀĒĆĈČĄ�ĈĂďĄČ�ĔĖĆčĈčĒČ�ĀďĊ��Ċ�ćČÿĒčĈČĄ�čÿċĈ�ėÿĔĊē�ćČĄėĀĒĈČ�ĄďÿĎđĆĄ��Ĉ�
ĕđ�ĈĂćđē�ĕĚď��ČčĒđđĒĆĄďČĔ�ğď�

����÷ĕđ�ćđċĀď�ćČÿĆĒĄ��Ą�è�Ĕĕđ�đ�đĂđ�Ą�ĈČčđďĂĉĈĕĄČ�Ċ��ĄĒĄĆĚĆā�ĕđĖ��Ēđěĝďĕđē�Ą�ĝ�ĕđď��ČčĒđ�
đĒĆĄďČĔ�ĝ�ćČĄčĒĂďĈĕĄČ�ĝĕČ�ĕđ��Ēđěĝď�ĐĈčČďÿĈČ�ďĄ��ĄĒÿĆĈĕĄČ�ĔĕĊď�ĈčċĈĕČčā�ėÿĔĊ�čĄČ�đ�ĒĖċ�
�ĝē��ĄĒĄĆĚĆāē�ĕđĖ�ĄĖĐÿďĈČ�ĔĕĊď�ĄĒĘā�ĕĊē�ĔĕĄĕČčāē�ėÿĔĊē�ĕĊē��ČčĒđąČĄčāē�čĄĎĎČĀĒĆĈČĄē�
ĝ�đĖ��ĄĒÿĆĈĕĄČ�Ċ��ĈĆĄĎĞĕĈĒĊ��đĔĝĕĊĕĄ��Ēđěĝďĕđē�
éďĚĒĂĉđĖ�Ĉ�ĝĕČ�đČ��ČčĒđđĒĆĄďČĔ�đĂ��ĄĒÿĆđĖď�ĘĒāĔČ�Ą��ĒđěĝďĕĄ�ĔĖďāċĚē�čĄĕÿ�ĕĊ�ćČÿĒčĈČĄ�
ĕĊē�ĈčċĈĕČčāē�čĄČ�ĕĊē�ĔĕĄĕČčāē�ėÿĔĊē�Ąďÿ�ĕĖĐāē�ĕđĖē��÷ĕĊď��ĒđčĈČ�ĀďĊ��ĈĒĂ�ĕĚĔĊ��ĝ�Ěē�
�ĒđčĞ�ĕĈČ�Ą�ĝ�ĕĊď��ĒđĔĈčĕČčā��ĈĎĀĕĊ�ĕđĖ�ćđċĀďĕđē�ćČĄĆĒÿ��Ąĕđē�è��ĔĈ�ĔĘĀĔĊ��Ĉ�ĕđ�ćđ�
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ċĀď�ćČÿĆĒĄ��Ą�ç��Ĕĕđ�đ�đĂđ�ėĄĂďĈĕĄČ�Ċ�ćČĄćđĘā�ĕĚď�ėÿĔĈĚď�Ąďÿ�ĕĖĐĊē�ĕĊē�ĔĖĆčĈčĒČ�ĀďĊē�
čĎĈČĔĕāē� čĄĎĎČĀĒĆĈČĄē�� �ĄĒĄĕĊĒđĞ�Ĉ� ĝĕČ� Ċ� �ĄĒĄĆĚĆā� ĕđĖ� �Ēđěĝďĕđē� ĐĈčČďÿĈČ� �Ĉĕÿ� ĕĊď�
�ĒğĕĊ�Ċ�ĀĒĄ�čĄĎĎČĀĒĆĈČĄē�čĄČ�ĄĒčĈĕÿ�ďĚĒĂē��ĒČď�đĎđčĎĊĒĚċĈĂ�Ċ�ćĈĞĕĈĒĊ�Ċ�ĀĒĄ�čĄĎĎČĀĒ�
ĆĈČĄē�ĝ�đĖ�ĔĈ�ĄĖĕĝ�ĕđ�ĘĒđďČčĝ�ćČÿĔĕĊ�Ą�Ċ�čĄĎĎČĀĒĆĈČĄ�ąĒČĔčĝĕĄď�Ĕĕđ��ĀĔđ�ĕĊē�ĈčċĈĕČčāē�
ėÿĔĊē�Ąďÿ�ĕĖĐĊē��ñĈĕĄĐĞ�ĕĊē�ćĈĞĕĈĒĊē�čĄČ�ĕĊē�ĕĒĂĕĊē�Ċ�ĀĒĄē�čĄĎĎČĀĒĆĈČĄē�ĕĚď��ČčĒđ�
đĒĆĄďČĔ�ğď�čĄČ�Ĉďğ�Ċ�čĄĎĎČĀĒĆĈČĄ�ąĒĂĔčĈĕĄČ�ĔĕĊď�ĄĒĘā�ĕĊē�ĔĕĄĕČčāē�ėÿĔĊē�ĕĊē���ĄĒĄĕĊ�
ĒĈĂĕĄČ�ĄĞĐĊĔĊ�ĕđĖ�ĒĖċ�đĞ��ĄĒĄĆĚĆāē�ĕđĖ��Ēđěĝďĕđē��ĕđĖ�đ�đĂđĖ�Ċ��ĄĒĄĆĚĆā�Ĉ�ČĕĖĆĘÿďĈČ�
ĕĊ��ĀĆČĔĕĊ�ĕČ�ā��ĒČď�ĕĊď�đĎđčĎāĒĚĔĊ�ĕĊē�ĕĒĂĕĊē�Ċ�ĀĒĄē�čĄĎĎČĀĒĆĈČĄē�čĄČ�ĔĕĄċĈĒđ�đČĈĂĕĄČ�
ĔĈ�ĄĖĕā�ĕĊď�ĕČ�ā�ĔĖĆčĀďĕĒĚĔĊē�ĕđĖ��ĄĒĄĆĝ�ĈďđĖ��Ēđěĝďĕđē���ĀĘĒČ�ĕĊď�đĎđčĎāĒĚĔĊ�ĕĊē�
ĕĀĕĄĒĕĊē�Ċ�ĀĒĄē�čĄĎĎČĀĒĆĈČĄē�ĕđĖ��ČčĒđđĒĆĄďČĔ�đĞ��đĖ�ĔĖ��Ă�ĕĈČ��Ĉ�ĕđď�ĕĈĒ�ĄĕČĔ�ĝ�ĕĊē�
ĔĕĄĕČčāē�ėÿĔĊē�čĄČ�ĕĊď�ĄĒĘā�ĕĊē�ėÿĔĊē�ċĄďÿĕđĖ�ĕĊē��ČčĒđąČĄčāē�čĄĎĎČĀĒĆĈČĄē��đ�ĝĕĈ�čĄČ�
�ĄĒĄĕĊĒĈĂĕĄČ��ĕğĔĊ�ĔĖĆčĀďĕĒĚĔĊē�ĕđĖ��Ēđěĝďĕđē�

����øĈĎČčā�čĄĕĈĒĆĄĔĂĄ��ĄĒĄĆĝ�ĈďđĖ��ČčĒđąČĄčđĞ��Ēđěĝďĕđē�
ê�ĈČćā�ĕđ��ĄĒĄĆĝ�Ĉďđ��Ēđěĝď�ĈččĒĂďĈĕĄČ�Ą�ĝ�ĕĄ�čĞĕĕĄĒĄ�ĕđĖ��ČčĒđđĒĆĄďČĔ�đĞ��ĕĝĕĈ�ĄĖĕĝ�
ĄďĄ�ĀďĈĕĄČ� ďĄ��ĈĒČĎĄ�ąÿďĈĕĄČ�ĔĕĄ�ĖĆĒÿ�ĔĖĔĕĄĕČčÿ��đĖ��ĒđčĞ�ĕđĖď��Ĉ� ĕđď�ćČĄĘĚĒČĔ�ĝ�
ĕĚď��ĒđěĝďĕĚď�ĕĊē�ĉĞ�ĚĔĊē��Ĉ��ĈċĝćđĖē�ćČāċĊĔĊē�ā�ėĖĆđčĀďĕĒČĔĊē��÷ĕĊ�ĔĖďĀĘĈČĄ�ĄėđĞ�
Ą�đ�đďğĔđĖ�Ĉ�ĔĈ�čĄċĄĒā��đĒėā��Ĉ�čĄĕÿĎĎĊĎĈē��ĈċĝćđĖē�ĕđ��Ēđěĝď�Ą�ĝ�ĕĄ�ĖĆĒÿ�ĔĖĔĕĄ�
ĕČčÿ� ĕĊē� čĄĎĎČĀĒĆĈČĄē����đĒđĞ�Ĉ� ďĄ� ĕđ�ĔĖĔčĈĖÿĔđĖ�Ĉ�� ďĄ� ĕđ�Ą�đċĊčĈĞĔđĖ�Ĉ�čĄČ� ďĄ� ĕđ�
ćČĄďĞ�đĖ�Ĉ�

����ôČ��ĄĒÿĆđďĕĈē��đĖ�Ĉ�ĊĒĈÿĉđĖď�ĕđ�ĘĒĝďđ�ćČ�ĎĄĔČĄĔ�đĞ�čĄČ�čĄĕÿ�ĔĖďĀ�ĈČĄ�ĕđ�ĒĖċ�ĝ�Ąďÿ�
�ĕĖĐĊē�ĕĚď��ČčĒđđĒĆĄďČĔ�ğď�ĈĂďĄČ�Ċ�ćČĄċĈĔČ�ĝĕĊĕĄ�ċĒĈ�ĕČčğď�ĔĖĔĕĄĕČčğď��ĕđ�Sì��ĕđ�ô��čĄČ�
Ċ�ċĈĒ�đčĒĄĔĂĄ�

íêñç��đ

����

ç�ĝ�ĕĄ�ąĄĔČčÿ�ĘĄĒĄčĕĊĒČĔĕČčÿ�ĕđĖ�ĆĈďĈĕČčđĞ�čğćČčĄ�ĈĂďĄČ�
���ô�ĆĈďĈĕČčĝē�čğćČčĄē�ĈĂďĄČ�čğćČčĄē�ĕĒČ�ĎĀĕĄē��ćĊĎĄćā��ČĄ�ĕĒČÿćĄ�ďđĖčĎĈđĕČćĂĚď��ĕđ�čĚćČ�
čĝďČđ��čĚćČčđ�đČĈĂ�ĀďĄ�Ą�ČďđĐĞ�
���ô�ĆĈďĈĕČčĝē�čğćČčĄē�ĈĂďĄČ�ĔĖďĈĘāē��ćĊĎĄćā�ĕđ�P51$�ćČĄąÿĉĈĕĄČ�ĔĖďĈĘğē�Ąďÿ�ĕĒĂĄ�ďđĖ�
čĎĈđĕĂćČĄ�ĘĚĒĂē�ďĄ��ĄĒĄĎĈĂ�ĈĕĄČ�čÿ�đČđ�ďđĖčĎĈđĕĂćČđ�
���ô�ĆĈďĈĕČčĝē�čğćČčĄē�ĈĂďĄČ��Ċ�Ĉ�ČčĄĎĖ�ĕĝ�Ĉďđē��ćĊĎĄćā�čÿċĈ�ďđĖčĎĈđĕĂćČđ�ĄďāčĈČ�ĔĈ�ĀďĄ�
�ĝďđ�čĚćČčĝďČđ�
���ô�ĆĈďĈĕČčĝē�čğćČčĄē�ĀĘĈČ�čĚćČčĝďČđ�ĀďĄĒĐĊē�čĄČ�čĚćČčĝďČĄ�ĎāĐĊē��øđ�čĚćČčĝďČđ�ĀďĄĒĐĊē�
ĔĈ�ĝĎđĖē�ĕđĖē�đĒĆĄďČĔ�đĞē�ĈĂďĄČ�ĕđ��Ü$8*�Ü�čĄČ�čĚćČčđ�đČĈĂ�ĕđ�Ą�ČďđĐĞ��ĈċĈČđďĂďĊ��ù�ÿĒĘđĖď�
ĕĒĂĄ�čĚćČčĝďČĄ�ĎāĐĊē��ĕĄ��Ü8$*�Ü��

�Ü8*$�Ü�čĄČ�
�Ü8$$�Ü��ì��ĄĒđĖĔĂĄ�ĕĚď�čĚćČčđďĂĚď�ĄĖĕğď�Ĕĕđ�

�ĝĒČđ�ĕđĖ�P51$�đćĊĆĈĂ�Ĕĕđď�ĕĈĒ�ĄĕČĔ�ĝ�ĕĊē�ĔĞďċĈĔĊē�ĕĊē��đĎĖ�Ĉ�ĕČćČčāē�ĄĎĖĔĂćĄē�ćČĝĕČ�
ćĈď�Ė�ÿĒĘđĖď��ĝĒČĄ�W51$��Ĉ�ĄďĕČčĚćČčĝďČđ�ĔĖ��ĎĊĒĚ�ĄĕČčĝ��Ēđē�ĕĄ�čĚćČčĝďČĄ�ĎāĐĊē�
ô�ĝĒđē�čĚćČčĝďČđ�ćĈď�ĄėđĒÿ��ĝďđ�ĕđ�P51$�ĄĎĎÿ�čĄČ�ĕđ�ĆđďĂćČđ�Ą�ĝ�ĕđ�đ�đĂđ��ĄĒÿĆĈĕĄČ��
àĕĔČ��ĆČĄ��ĄĒĄćĈĂĆ�Ą��ĕđ�čĚćČčĝďČđ�ĀďĄĒĐĊē��Ü$8*�Ü�ĄďĕČĔĕđČĘĈĂ�Ĕĕđ�čĚćČčĝďČđ�ĀďĄĒĐĊē�ĕĊē�
čĚćČčāē�ĄĎĖĔĂćĄē�ĕđĖ�ĆđďČćĂđĖ��Ü$7*�Ü�č�đ�č��øđ�ĕ�ā�Ą�Ĉďĝē�ĆđďČćĂđĖ��čĄČ�ĕđĖ�P51$�ĕđĖ��đĖ�
čĚćČčđ�đČĈĂ��ČĄ��đĎĖ�Ĉ�ĕČćČčā�ĄĎĖĔĂćĄ��ĄĒĘĂĉĈČ��Ĉ�ĕđ�čĚćČčĝďČđ�ĀďĄĒĐĊē�čĄČ�ĕĈĎĈČğďĈČ��Ĉ�
ĕđ�čĚćČčĝďČđ�ĎāĐĊē�
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ïĄĕÿ� ĕĊď� ĀďĄĒĐĊ� ĕĊē� �ĈĕĄĆĒĄėāē� Ĉďĝē� ĆđďČćĂđĖ� Ċ�51$� �đĎĖ�ĈĒÿĔĊ� �ĒđĔćĀďĈĕĄČ� Ĕĕđď�
Ė�đčČďĊĕā�čĄČ��ĒđčĄĎĈĂ�ĕđ�Ččĝ�ĐĈĕĞĎČĆ�Ą�ĕĊē�ćČ�Ďāē�ĀĎČčĄē�ĕđĖ�'1$��÷ĕĊ�ĔĖďĀĘĈČĄ��ĕđ�đ�
ċĈĕĈĂ�ĕĄ�ĒČąđďđĖčĎĈđĕĂćČĄ�Ą�ĀďĄďĕČ�Ą�ĝ�ĕĄ�ćĈđĐĖĒČąđďđĖčĎĈđĕĂćČĄ��ĂĄē�ĄĎĖĔĂćĄē�ĕđĖ�'1$�
ĔĞ�ėĚďĄ��Ĉ�ĕđď�čĄďĝďĄ�ĕĊē�ĔĖ��ĎĊĒĚ�ĄĕČčĝĕĊĕĄē�ĕĚď�ąÿĔĈĚď��ĝ�Ěē�čĄČ�ĔĕĊď�ĄďĕČĆĒĄėā��
�Ĉ�ĕĊ�ćČĄėđĒÿ�ĝĕČ�Ĉćğ�Ą�ĀďĄďĕČ�Ą�ĝ�ĕĊď�ĄćĈďĂďĊ�ĕđ�đċĈĕĈĂĕĄČ� ĕđ�ĒČąđďđĖčĎĈđĕĂćČđ��đĖ�
�ĈĒČĀĘĈČ�đĖĒĄčĂĎĊ��ì�51$��đĎĖ�ĈĒÿĔĊ�ĔĖďćĀĈČ�ĕĄ�ĒČąđďđĖčĎĈđĕĂćČĄ���đĖ��ĒđĔĕĂċĈďĕĄČ�ĕđ�
ĀďĄ��Ĉĕÿ�ĕđ�ÿĎĎđ���Ĉ��Ü- �Ü�ėĚĔėđćČĈĔĕĈĒČčĝ�ćĈĔ�ĝ��ì��ĈĕĄĆĒĄėā�ĀĘĈČ��ĒđĔĄďĄĕđĎČĔ�ĝ�
�Üĺ��Ü�ĝ�Ěē�čĄČ�Ċ�ĄďĕČĆĒĄėā��øđ��ĝĒČđ�51$��đĖ�ĔĖďĕĂċĈĕĄČ�ĈĂďĄČ�ĔĖ��ĎĊĒĚ�ĄĕČčĝ��Ēđē�ĕĊ�
�ĂĄ�ĄĎĖĔĂćĄ�ĕĊē�ćČ�Ďāē�ĀĎČčĄē�ĕđĖ�'1$�ĕđĖ�ĆđďČćĂđĖ��ì�ĄĎĖĔĂćĄ�ĄĖĕā�ĈĂďĄČ�Ċ��ĈĕĄĆĒĄėĝ�Ĉ�
ďĊ�čĄČ�đďđ�ÿĉĈĕĄČ��Ċ�čĚćČčā��ì�ĔĖ��ĎĊĒĚ�ĄĕČčā�ĄĎĖĔĂćĄ�ĕđĖ�'1$�ĕđĖ�ĆđďČćĂđĖ�đďđ�ÿĉĈĕĄČ�
čĚćČčā�
øđ��ĄĒĄĆĝ�Ĉďđ�ĎđČ�ĝď��ĝĒČđ�51$�ċĄ�ĀĘĈČ�ĕđď�ĂćČđ��ĒđĔĄďĄĕđĎČĔ�ĝ���Ü�ĺ��Ü��čĄČ�ĕĊď�ĂćČĄ�
ĄĎĎĊĎđĖĘĂĄ�ďđĖčĎĈđĕČćČčğď�ąÿĔĈĚď��Ĉ�ĕĊď�čĚćČčā�ĄĎĖĔĂćĄ�ĕđĖ�ĆđďČćĂđĖ���ĝďđ��đĖ�ĄďĕĂ�ĆČĄ�
ćĈđĐĖĒČąđďđĖčĎĈđĕĂćČĄ��đĖ�ĔĖďČĔĕđĞď�ĕĊď�čĚćČčā�ĄĎĖĔĂćĄ��ĕđ��ĄĒĄĆĝ�Ĉďđ�51$�Ą�đĕĈĎĈĂ�
ĕĄČ�Ą�ĝ�ĒČąđďđĖčĎĈđĕĂćČĄ�
ñĈ�ąÿĔĊ�ĕĄ��ĄĒĄ�ÿďĚ�Ċ�čĚćČčā�ĄĎĖĔĂćĄ�ĕđĖ�ĆđďČćĂđĖ�ĈĂďĄČ�ĄĖĕā��Ĉ��ĒđĔĄďĄĕđĎČĔ�ĝ��Ü�ĺ�
�Ü�Ċ�đ�đĂĄ�ĀĘĈČ��Ēđē�ĕđ��Ü�ÿčĒđ�ĕĊē�ĕđ�čĚćČčĝďČđ�ĀďĄĒĐĊē�ĕĊē��ĈĕÿėĒĄĔĊē��Ü$7*�Ü�čĄČ��Ēđē�
ĕđ��Ü�ÿčĒđ�ĕĊē�ċĄ�ĀĘĈČ�ĀďĄ�Ĉč�ĕĚď�čĚćČčđďĂĚď�ĎāĐĊē��Ĉďğ��ĈĕĄĐĞ�čĚćČčđďĂđĖ�ĀďĄĒĐĊē�čĄČ�
ĎāĐĊē�ċĄ��ĒĀ�ĈČ�ďĄ��ĄĒĈ�ąÿĎđďĕĄČ��Ĉ�ĕĊď�ĈĐāē�ĔĈČĒÿ�Ą�ĝ�ĕđ��Ü�ÿčĒđ��Ēđē�ĕđ��Ü�ÿčĒđ�ĕĊē�
ĄĎĖĔĂćĄē�đČ�ĕĒČ�ĎĀĕĈē�ďđĖčĎĈđĕČćĂĚď��Ĉĕÿ�ĕđ�čĚćČčĝďČđ�ĀďĄĒĐĊē��*&7���77&���$$7���ĎāĐĊ��ì�
ćČĄćđĘā�ĕĚď�ĕĒČ�ĎĈĕğď��ĒĀ�ĈČ�ďĄ�ĈĂďĄČ�ĄĖĕā�čĄċğē�ĆďĚĒĂĉđĖ�Ĉ�ĝĕČ�Ą�ĝ�ĕĊď��ĈĕÿėĒĄĔĊ�ĕĊē�
ĆĈďĈĕČčāē��ĎĊĒđėđĒĂĄē�ĄĖĕđĞ�ĕđĖ�ĆđďČćĂđĖ��ĒđčĞ�ĕĈČ�ĕđ�đĎČĆđ�Ĉ�ĕĂćČđ��đĖ��Ąē�ćĂďĈĕĄČ�

+�1���0HW���$OD���/HQ���$VQ���&22+
ĝ�đĖ�ĔĞ�ėĚďĄ��Ĉ�ĕđď�ĆĈďĈĕČčĝ�čğćČčĄ�čĄČ�ĕĄ�čĚćČčĝďČĄ��đĖ��Ąē�ćĂďđďĕĄČ�ĕĄ�Ą�ČďđĐĀĄ�ĄĖĕÿ�
čĚćČčđ�đČđĞďĕĄČ�Ą�ĝ�ĕĄ�ĈĐāē�čĚćČčĝďČĄ�ĕĊē�čĚćČčāē�ĄĎĖĔĂćĄē�ĕđĖ�'1$�ĕđĖ�ćđċĀďĕđē�Ćđ�
ďČćĂđĖ�

�Ü���$7*���*&7���77*���$$7���ĎāĐĊē����Ü
ïĄċğē�ĝ�Ěē�ĕđ�ĆđďĂćČđ�ĄĖĕĝ�ĈĂďĄČ�ĈĖčĄĒĖĚĕČčĝ�čĄČ�ĄĔĖďĈĘĀē��ĈĕĄĐĞ�ĕĚď�ćĞđ�čĚćČčĝďČĚď�
�ĒĀ�ĈČ�ďĄ��ĄĒĄ�ąÿĎĈĕĄČ�ĀďĄ�ĈĔğďČđ�
ñĈ�ąÿĔĊ�ĝĎĄ�ĕĄ��ĄĒĄ�ÿďĚ�čĄČ�ćĈćđ�ĀďĚď�ĕĚď�ćĞđ�ćđċĀďĕĚď�ĄĎĖĔĂćĚď�'1$�ĕđĖ�ĆđďČćĂđĖ�
�ĝďđ�đ�čÿĕĚ�čĎğďđē��Ĉ��ĒđĔĄďĄĕđĎČĔ�ĝ��Ü�ĺ��Ü�ĝĕĄď�ćČĄąÿĉĈĕĄČ�Ą�ĝ�ĕĄ�ĄĒČĔĕĈĒÿ��Ēđē�ĕĄ�
ćĈĐČÿ�Ĉ�ėĄďĂĉĈČ�ĕĊď��ĄĒĄ�ÿďĚ�ĄĎĎĊĎđĖĘĂĄ�ďđĖčĎĈđĕČćĂĚď��đĖ�čĚćČčđ�đČđĞď�ĆČĄ�ĕđ�ćđċĀď�
đĎČĆđ�Ĉ�ĕĂćČđ��÷ĖďĈ�ğē�ĄĖĕĝē�đ�čĎğďđē�ĕđĖ�'1$�ĕđĖ�ĆđďČćĂđĖ�ĈĂďĄČ�đ�čĚćČčĝē�čĄČ�đ�ÿĎĎđē�
ĈĂďĄČ�đ��Ċ�čĚćČčĝē�

����

ñĈ�ĕĊ��ĈĕĄĆĒĄėā��đČ��ĎĊĒđėđĒĂĈē��đĖ�ąĒĂĔčđďĕĄČ�ĔĕĄ�ĆđďĂćČĄ��ĈĕĄėĀĒđďĕĄČ�Ĕĕđ�P51$�
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�Ĉ�ąÿĔĊ�ĕĊ�ĔĖ��ĎĊĒĚ�ĄĕČčĝĕĊĕĄ�ĕĚď�ďđĖčĎĈđĕČćČčğď�ąÿĔĈĚď��ì�ĄĎĎĊĎđĖĘĂĄ�ĕĚď�ąÿĔĈĚď�
ĕđĖ�P51$�čĄċđĒĂĉĈČ�ĕĊď�ĄĎĎĊĎđĖĘĂĄ�ĕĚď�Ą�ČďđĐĀĚď�ĔĕČē��ĒĚĕĈæďĈē��Ĉ�ąÿĔĊ�ĀďĄď�čğćČčĄ�
ĄďĕČĔĕđĂĘČĔĊē�ďđĖčĎĈđĕČćĂĚď�P51$��Ĉ�Ą�ČďđĐĀĄ��ĒĚĕĈěďğď��đ�đ�đĂđē�đďđ�ÿĉĈĕĄČ�ĆĈďĈĕČčĝē�
čğćČčĄē�
øđ�51$��đĖ�ĔĖďĕĂċĈĕĄČ�čĄĕÿ�ĕĊ��ĈĕĄĆĒĄėā�Ĉďĝē�ĆđďČćĂđĖ�ĈĂďĄČ�ĕđ�čČďĊĕĝ�ĄďĕĂĆĒĄėđ�ĕĊē�
�ĎĊĒđėđĒĂĄē�ĕđĖ�ĆđďČćĂđĖ�čĄČ�Ĉ�ĈČćā�ĔĖďĕĂċĈĕĄČ�Ą�ĝ�ĕĊď�51$��đĎĖ�ĈĒÿĔĊ��Ĉ��ĒđĔĄďĄĕđ�
ĎČĔ�ĝ��Ü�ĺ��Ü��čĄČ�čĄĎđĞ�Č�ĕđď��Ċ�čĚćČčĝ�čĎğďđ�ĕđĖ�ĆđďČćĂđĖ��ĕđ�51$�ĈĂďĄČ�ĂćČđ�ĔĈ��ĒđĔĄ�
ďĄĕđĎČĔ�ĝ�čĄČ�ĄĎĎĊĎđĖĘĂĄ�ąÿĔĈĚď���ĝďđ��đĖ�ĄďĕĂ�ĆČĄ�ø�ĀĘĈČ�8���Ĉ�ĕĊď�čĚćČčā�ĄĎĖĔĂćĄ�ĕđĖ�
ĆđďČćĂđĖ�Ċ�đ�đĂĄ�ėĀĒĈČ�ĕĊď�ĆĈďĈĕČčā��ĎĊĒđėđĒĂĄ�
ã�Ěē�ĔĕđĖē�ĈĖčĄĒĖĚĕČčđĞē�đĒĆĄďČĔ�đĞē��ĕđ�P51$��đĖ��ĄĒÿĆĈĕĄČ�čĄĕÿ�ĕĊ��ĈĕĄĆĒĄėā�
Ĉďĝē�ĆđďČćĂđĖ�ĔĖďāċĚē�ćĈď�ĈĂďĄČ�ĀĕđČ�đ�ďĄ��ĈĕĄėĒĄĔĕĈĂ��ĄĎĎÿ�ĖėĂĔĕĄĕĄČ��ČĄ��đĎĞ�ĎđčĊ�
ćČĄćČčĄĔĂĄ�ĚĒĂ�ĄďĔĊē��ĆČĄĕĂ�ĕĄ��ĈĒČĔĔĝĕĈĒĄ�ĆđďĂćČĄ�ĕĚď�ĈĖčĄĒĖĚĕČčğď�đĒĆĄďČĔ�ğď�ĈĂďĄČ�
ĄĔĖďĈĘā�ā�ćČĄčĈčđ��ĀďĄ���ĊĎĄćā��Ċ�ĄĎĎĊĎđĖĘĂĄ��đĖ��ĈĕĄėĒÿĉĈĕĄČ�ĔĈ�Ą�ČďđĐĀĄ�ćČĄčĝ�ĕĈ�
ĕĄČ�Ą�ĝ�ĈďćČÿ�ĈĔĈē�ĄĎĎĊĎđĖĘĂĈē�đČ�đ�đĂĈē�ćĈ��ĈĕĄėĒÿĉđďĕĄČ�ĔĈ�Ą�ČďđĐĀĄ��ôČ�ĄĎĎĊĎđĖĘĂĈē�
�đĖ��ĈĕĄėĒÿĉđďĕĄČ�ĔĈ�Ą�ČďđĐĀĄ�đďđ�ÿĉđďĕĄČ�ĈĐğďČĄ�čĄČ�đČ�ĈďćČÿ�ĈĔĈē�ĄĎĎĊĎđĖĘĂĈē�đďđ�
�ÿĉđďĕĄČ�ĈĔğďČĄ�
ãĕĄď�ĀďĄ�ĆđďĂćČđ��đĖ��ĈĒČĀĘĈČ�ĈĔğďČĄ��ĈĕĄĆĒÿėĈĕĄČ��ćĊ�ČđĖĒĆĈĂĕĄČ�ĕđ��ĒĝćĒđ�đ�P51$�
�đĖ��ĈĒČĀĘĈČ�čĄČ�ĈĐğďČĄ�čĄČ�ĈĔğďČĄ��øđ��ĒĝćĒđ�đ�P51$��ĈĕĄĕĒĀ�ĈĕĄČ�ĔĈ�P51$��Ĉ�ĕĊ�ćČĄćČ�
čĄĔĂĄ�ĕĊē�ĚĒĂ�ĄďĔĊē��čĄĕÿ�ĕĊď�đ�đĂĄ�ĕĄ�ĈĔğďČĄ�čĝąđďĕĄČ�Ą�ĝ��ČčĒÿ�ĒČąđďđĖčĎĈđ�ĒĚĕĈěďČčÿ�
�ĔĚ�ĄĕĂćČĄ��čĄČ�Ą�đ�ĄčĒĞďđďĕĄČ��øĄ�ĒČąđďđĖčĎĈđ�ĒĚĕĈěďČčÿ�ĔĚ�ĄĕĂćČĄ�Ą�đĕĈĎđĞďĕĄČ�Ą�ĝ�
VQ51$�čĄČ�Ą�ĝ��ĒĚĕĈæďĈē�čĄČ�ĎĈČĕđĖĒĆđĞď�Ěē�ĀďĉĖ�Ą��čĝąđĖď�ĕĄ�ĈĔğďČĄ�čĄČ�ĔĖĒĒÿ�ĕđĖď�
ĕĄ�ĈĐğďČĄ��ĈĕĄĐĞ�ĕđĖē��àĕĔČ�ĔĘĊ�ĄĕĂĉĈĕĄČ�ĕđ��ğĒČ�đ��P51$��çĖĕĝ���ĄĒ¬�ĝĕČ�Ą�đĕĈĎĈĂĕĄČ�
Ą�đčĎĈČĔĕČčÿ� Ą�ĝ� ĈĐğďČĄ�� ĀĘĈČ� ćĞđ� �ĈĒČđĘĀē� �đĖ� ćĈ� �ĈĕĄėĒÿĉđďĕĄČ� ĔĈ� Ą�ČďđĐĀĄ��ì� �ĂĄ�
ąĒĂĔčĈĕĄČ�Ĕĕđ��Ü�ÿčĒđ�čĄČ�Ċ�ÿĎĎĊ�Ĕĕđ��Ü�ÿčĒđ��ôČ�ĄĎĎĊĎđĖĘĂĈē�ĄĖĕĀē�đďđ�ÿĉđďĕĄČ��Ü�čĄČ��Ü�
Ą�ĈĕÿėĒĄĔĕĈē��ĈĒČđĘĀē��ĄďĕĂĔĕđČĘĄ��7R�P51$��ĈĕĄėĀĒĈĕĄČ�Ą�ĝ�ĕđď��ĖĒāďĄ�Ĕĕđ�čĖĕĕĄĒĝ�
�ĎĄĔ�Ą�čĄČ�ĈČćČčĝĕĈĒĄ�ĔĕĄ�ĒČąđĔğ�ĄĕĄ�ĝ�đĖ�ĈĂďĄČ�Ċ�ċĀĔĊ�ĕĊē��ĒĚĕĈěďđĔĞďċĈĔĊē�
ì��ĈĕÿėĒĄĔĊ�ĕđĖ�P51$��ćĊĎĄćā�Ċ�ĄďĕČĔĕđĂĘČĔĊ�ĕĚď�čĚćČčđďĂĚď�ĔĈ�Ą�ČďđĐĀĄ�čĄČ�Ċ�ćČĄćđĘČ�
čā�ĔĞďćĈĔĊ�ĕĚď�Ą�ČďđĐĀĚď�ĔĈ��đĎĖ�Ĉ�ĕČćČčā�ĄĎĖĔĂćĄ���ĒĄĆ�Ąĕđ�đČĈĂĕĄČ�ĔĕĄ�ĒČąđĔğ�ĄĕĄ�
�Ĉ�ĕĊ�ąđāċĈČĄ�ĕĚď�W51$�čĄČ�ĕĊ�ĔĖ��ĈĕđĘā�ĄĒčĈĕğď��ĒĚĕĈěďğď�čĄČ�ĈďĀĒĆĈČĄē�
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ê÷õêöîòôù�êòîçîôù�ðùïêîôù�����

êóêøçëôñêòô�ñçíìñç�íêøîïì÷�ïçøêùíùò÷ì÷
èîôðôéîç

íêñç��đ�
���
éČĄ�ĕČē�Ċ�ČĕĈĎĈĂē��ĒđĕÿĔĈČē���ĀĚē�čĄČ����ďĄ�ĆĒÿęĈĕĈ�Ĕĕđ�ĕĈĕĒÿćČĝ�ĔĄē�ĕđď�ĄĒČċ�ĝ�ĕĊē�ėĒÿĔĊē�čĄČ�
ćĂ�ĎĄ�ĕđĖ�ĕđ�ĆĒÿ��Ą��đĖ�ĄďĕČĔĕđČĘĈĂ�Ĕĕđ�ĔĚĔĕĝ�ĔĖ��ĎāĒĚ�ÿ�ĕĊē�

����ïĄĕÿ�ĕĊ�ĎĄďċÿďđĖĔĄ�ėÿĔĊ�ĔĈ��ČĄ�čĎĈČĔĕā�čĄĎĎČĀĒĆĈČĄ�đ��ĎĊċĖĔ�ĝē�ĕĚď��ČčĒđđĒĆĄ�
ďČĔ�ğď

Ą���ĄĒĄ�ĀďĈČ�ĔĘĈćĝď�ĔĕĄċĈĒĝē�
ą��ĄĖĐÿďĈĕĄČ�ĔĕĄċĈĒÿ�
Ć��ĄĒĘČčÿ�ĄĖĐÿďĈĕĄČ�čĄČ��Ĉĕÿ��ĈČğďĈĕĄČ�
ć���ĈČğďĈĕĄČ�ĔĕĄċĈĒÿ�

ñđďÿćĈē��
����ôČ��ĈĒČđĒČĔĕČčĀē�ĈďćđďđĖčĎĈÿĔĈē
Ą��ĔĖ��ĈĕĀĘđĖď�ĔĕĊ��ĈĕĄĆĒĄėā�ĕđĖ�'1$�
ą��čĄĕĄĎĞđĖď�ĕĊď�ĚĒĂ�ĄďĔĊ�ĕđĖ�P51$�
Ć��ĔĖ��ĈĕĀĘđĖď�ĔĕĊ��ĈĕÿėĒĄĔĊ�ĕđĖ�P51$�
ć��ĄďĄĆďĚĒĂĉđĖď�ĈČćČčĀē�ĄĎĎĊĎđĖĘĂĈē�'1$�

ñđďÿćĈē��
���øđ��ĎĄĔ�ĂćČđ�7L�ĘĒĊĔČ�đ�đČĈĂĕĄČ�ĔĕĊ�ćČĄćČčĄĔĂĄ
Ą��ĕĊē��ČčĒđĀĆĘĖĔĊē�
ą��ćĊ�ČđĖĒĆĂĄē�ćČĄĆđďČćČĄčğď�ĉğĚď�
Ć��ćĊ�ČđĖĒĆĂĄē�ćČĄĆđďČćČĄčğď�ėĖĕğď�
ć���ĄĒĄĆĚĆāē�ĖąĒČćĚ�ÿĕĚď�

ñđďÿćĈē��
����øđ�ĆĈĆđďĝē�ĝĕČ�čÿċĈ�ďđĖčĎĈđĕĂćČđ�ĄďāčĈČ�ĔĈ�ĀďĄ��ĝďđ�čĚćČčĝďČđ�ĔĊ�ĄĂďĈČ�ĝĕČ�đ�ĆĈďĈĕČ�
čĝē�čğćČčĄē�ĈĂďĄČ

Ą��ĔĖďĈĘāē�
ą���Ċ�Ĉ�ČčĄĎĖ�ĕĝ�Ĉďđē�
Ć��ĈčėĖĎČĔ�Āďđē�
ć��ĔĘĈćĝď�čĄċđĎČčĝē�

ñđďÿćĈē��
���7Ą�ĖąĒČćğ�ĄĕĄ��ĄĒÿĆđďĕĄČ�ĞĔĕĈĒĄ�Ą�ĝ
Ą��ĔĞďĕĊĐĊ�ąĄčĕĊĒĂĚď��Ĉ�čĄĒčČďČčÿ�čĞĕĕĄĒĄ�
ą��ĔĞďĕĊĐĊ�è�ĎĈ�ėđčĖĕĕÿĒĚď��Ĉ�čĄĒčČďČčÿ�čĞĕĕĄĒĄ�
Ć��ĔĞďĕĊĐĊ�è�ĎĈ�ėđčĖĕĕÿĒĚď��Ĉ�ČđĞē�
ć��ĖąĒČćđ�đĂĊĔĊ�ćĞđ��đďĝčĎĚďĚď�ĄĎĖĔĂćĚď�'1$�

ñđďÿćĈē��



ê
÷õ
ê
ö
îò
ç

����� íêñçøç

����

����

����

����

����

����

����

����

����

����

����

����

����

����

����

����

����

����

����

����

����

����

����

����

����

íêñç��đ

����òĄ�ĆĒÿęĈĕĈ�Ĕĕđ�ĕĈĕĒÿćČĝ�ĔĄē�ĕđď�ĄĒČċ�ĝ�čÿċĈ�ĔĕđČĘĈĂđĖ�ĕĊē�÷ĕāĎĊē�î�čĄČ��ćĂ�ĎĄ�ĔĈ�čÿċĈ�
ĄĒČċ�ĝ��ĕđ�ĆĒÿ��Ą�Ą�ĝ�ĔĕđČĘĈĂđ�ĕĊē�÷ĕāĎĊē�îî��ğĔĕĈ�ďĄ��ĒđčĞ�ĕĈČ�Ċ�ĔĚĔĕā�ĄďĕČĔĕđĂĘČĔĊ��
�Ğđ�ĔĕđČĘĈĂĄ�ĕĊē�÷ĕāĎĊē�îî��ĈĒČĔĔĈĞđĖď�

÷ĕāĎĊ�î ÷ĕāĎĊ�îî

Ą� LQ�YLYR�ĆđďČćČĄčā�ċĈĒĄ�ĈĂĄ �� �ČčĒđĀčĘĖĔĊ

ą� ĆĈďĈĕČčā�ĕĒđ�đ�đĂĊĔĊ�ĉğĚď �� �ĈĒČđĒČĔĕČčā�ĈďćđďđĖčĎĈÿĔĊ

Ć� Ċ�ČĄĖĕĝďđ�Ą�đĒĆĄďĂćČĄ �� ĒČąđĔğ�ĄĕĄ

ć� ĀďĉĖ�đ��đĖ�ĔĖďćĈĀČ�ĕ�ā�ĄĕĄ�'1$ �� 51$��đĎĖ�ĈĒÿĔĊ

Ĉ� �ĎĄĔ�ĂćČđ�7L �� '1$�ćĈĔ�ÿĔĊ

Ĕĕ� ĔĞďċĈĔĊ�čĖĕĕĄĒđ�ĎĄĔ�ĄĕČčğď�
�ĒĚĕĈěďğď

�� �ČĕđĘĝďćĒČĄ

�� $JUREDFWHULXP�WXPHIDFLHQV

�� čĖĔĕČčā�ĂďĚĔĊ

ñđďÿćĈē���

����òĄ�ĕĄĐČďđ�āĔĈĕĈ�ĕČē��ĄĒĄčÿĕĚ��đĒėđĎđĆČčĀē�ćđ�Āē�ĕđĖ�ĆĈďĈĕČčđĞ�ĖĎČčđĞ�Ĉďĝē�ĈĖčĄĒĖĚĕČ�
čđĞ�čĖĕĕÿĒđĖ�ĄĒĘĂĉđďĕĄē�Ą�ĝ�ĕđ��ČčĒĝĕĈĒđ��Ēđē�ĕđ��ĈĆĄĎĞĕĈĒđ�ąĄċ�ĝ�ĔĖĔ�ĈĂĒĚĔĊē�
���ČďĂćČĄ�ĘĒĚ�ĄĕĂďĊē
����ĈĕĄėĄĔČčÿ�ĘĒĚ�đĔğ�ĄĕĄ
����ĘÿďĕĒĈē��ďđĖčĎĈđĔĚ�ÿĕĚď
���ćČ�Ďā�ĀĎČčĄ�'1$
���ĄćĈĎėĀē�ĘĒĚ�ĄĕĂćĈē

ñđďÿćĈē��
����òĄ�ĆĒÿęĈĕĈ�ĔĖďđ�ĕČčÿ�ĕĄ�ĔĕÿćČĄ��ĄĒĄĆĚĆāē�ČďĔđĖĎĂďĊē�Ą�ĝ�ąĄčĕāĒČĄ�

ñđďÿćĈē��

íêñç��đ

����ñČĄ��ĒĚĕĈæďĊ�Ĉďĝē�ĈĖčĄĒĖĚĕČčđĞ�čĖĕĕÿĒđĖ�Ą�đĕĈĎĈĂĕĄČ�Ą�ĝ��ČĄ��đĎĖ�Ĉ�ĕČćČčā�ĄĎĖĔĂćĄ�
����Ą�ČďđĐĀĚď��øđ�ĆđďĂćČđ�Ą�ĝ� ĕđ�đ�đĂđ�čĚćČčđ�đČāċĊčĈ�Ċ��ĒĚĕĈæďĊ�Ą�đĕĈĎĈĂĕĄČ�Ą�ĝ�
�đĎĞ��ĈĒČĔĔĝĕĈĒĄ�ďđĖčĎĈđĕĂćČĄ�Ą�ĝ�ĄĖĕÿ��đĖ�čĚćČčđ�đČđĞď�ĕĄ�����Ą�ČďđĐĀĄ��òĄ�ĄďĄ�
ėĀĒĈĕĈ�ĕđĖē�ĎĝĆđĖē�ĄĖĕāē�ĕĊē�ćČĄėđĒÿē�

ñđďÿćĈē��
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����ì�ĄďÿĎĖĔĊ�ćĈČĆ�ÿĕĚď�'1$�Ą�ĝ�ćĞđ�ąĄčĕĊĒČĄčĀē�čĄĎĎČĀĒĆĈČĈē�ĀćĚĔĈ�ĕĄ�ĈĐāē�Ą�đĕĈ�
ĎĀĔ�ĄĕĄ��ĔĕĊď��ĒğĕĊ�čĄĎĎČĀĒĆĈČĄ�ąĒĀċĊčĈ��đĔđĔĕĝ�ĄćĈďĂďĊē��ç������čĄČ�ĔĕĊ�ćĈĞĕĈĒĊ�
ąĒĀċĊčĈ��đĔđĔĕĝ�ĆđĖĄďĂďĊē��*�������òĄ�ĈĐĊĆāĔĈĕĈ�Ąď�ĕĄ�ąĄčĕāĒČĄ�ĕĚď�ćĞđ�čĄĎĎČĈĒ�
ĆĈČğď�ĄďāčđĖď�Ĕĕđ�ĂćČđ�ā�ĔĈ�ćČĄėđĒĈĕČčĝ�ĈĂćđē�

ñđďÿćĈē��
����ñĈ��đČđĖē�ĕĒĝ�đĖē�ĆĂďĈĕĄČ�Ċ�čĄĎĎČĀĒĆĈČĄ��ČčĒđđĒĆĄďČĔ�ğď�ĔĈ��ĈĆÿĎĊ�čĎĂ�ĄčĄ�

ñđďÿćĈē���

íêñç��đ

÷¬�ĀďĄ��ĝĒČđ�'1$�ĈĖčĄĒĖĚĕČčđĞ�čĖĕĕÿĒđĖ�Ė�ÿĒĘđĖď�ćĞđ�ĆđďĂćČĄ�ç�čĄČ�è��ĝ�Ěē�ėĄĂďĈĕĄČ�Ĕĕđ�
ĔĘā�Ą�

����òĄ��ĈĕĄėĀĒĈĕĈ�ĕđ�ĔĘā�Ą�Ĕĕđ�ĕĈĕĒÿćČĝ�ĔĄē�čĄČ�ďĄ�đĒĂĔĈĕĈ�ĕđĖē��ĒđĔĄďĄĕđĎČĔ�đĞē�ĕĚď�
ĄĎĖĔĂćĚď�ĕđĖ�'1$���đďÿćĈē�����òĄ�ĄČĕČđĎđĆāĔĈĕĈ�ĕĊď�Ą�ÿďĕĊĔā�ĔĄē���đďÿćĈē����

ñđďÿćĈē��
����øĄ�ĆđďĂćČĄ�ç�čĄČ�è��ĈĕĄĆĒÿėđďĕĄČ�ĔĈ�51$��òĄ�đĒĂĔĈĕĈ�ĕđĖē��ĒđĔĄďĄĕđĎČĔ�đĞē�ĕđĖ�51$�
��đďÿćĈē�����òĄ�ĄČĕČđĎđĆāĔĈĕĈ�ĕĊď�Ą�ÿďĕĊĔā�ĔĄē���đďÿćĈē����

ñđďÿćĈē��
����õđČĄ�ĈĂďĄČ�Ċ�čĚćČčā�ĄĎĖĔĂćĄ�ĆČĄ�ĕđ�ĆđďĂćČđ�ç�čĄČ��đČĄ�ĆČĄ�ĕđ�è���đďÿćĈē�����òĄ�ĄČĕČđĎđĆā�
ĔĈĕĈ�ĕĊď�Ą�ÿďĕĊĔā�ĔĄē���đďÿćĈē����

ñđďÿćĈē��
����øČ�ĈĂďĄČ�đ�Ė�đčČďĊĕāē���đďÿćĈē�����òĄ�đĒĂĔĈĕĈ�ĕĊ�ċĀĔĊ�ĕđĖ�Ė�đčČďĊĕā�ĆČĄ�čÿċĈ�ĆđďĂćČđ��Ĉ�
ĀďĄ�ąĀĎđē���đďÿćĈē����

ñđďÿćĈē��
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çõçòøì÷êî÷�çõôðùøìöî�ò�êóêøç÷ê�ò�ê÷õêöîò�ò�ðùïêî�ò�����

íêñç��R�

������
ôČ�ĔĚĔĕĀē�Ą�ĄďĕāĔĈČē�ĈĂďĄČ�
���Ą
���ć
���Ć
���ą
���ą

íêñç��đ

����Ą�ĺ����ą�ĺ����Ć�ĺ����ć�ĺ����Ĉ�ĺ����Ĕĕ�ĺ��
����ì�ĔĚĔĕā�ĕĄĐČďĝ�ĊĔĊ�ĈĂďĄČ�
���ćČ�Ďā�ĀĎČčĄ�'1$
���ĘÿďĕĒĈē�ďđĖčĎĈđĔĚ�ÿĕĚď
���ČďĂćČĄ�ĘĒĚ�ĄĕĂďĊē
���ĄćĈĎėĀē�ĘĒĚ�ĄĕĂćĈē
����ĈĕĄėĄĔČčÿ�ĘĒĚ�đĔğ�ĄĕĄ

����õĒČď�Ą�ĝ�ĕĊď�Ąďÿ�ĕĖĐĊ�ĕĊē�ĕĈĘďđĎđĆĂĄē�ĕđĖ�ĄďĄĔĖďćĖĄĔ�ĀďđĖ�'1$��đČ��ĈĒČĔĔĝĕĈĒĈē�ėĄĒ�
�ĄčĈĖĕČčĀē��ĒĚĕĈæďĈē��ćĊĎĄćā��ĒĚĕĈæďĈē��đĖ�ĘĒĊĔČ�đ�đČđĞďĕĄČ�ĆČĄ�ĕĊ�ċĈĒĄ�ĈĂĄ�ćČÿėđ�
ĒĚď�ĄĔċĈďĈČğď��āĕĄď�ćČĄċĀĔČ�Ĉē�ĔĈ��đĎĞ��ČčĒĀē��đĔĝĕĊĕĈē��Ċ��ĄĒĄĆĚĆā�ĕđĖē�āĕĄď��đĎĞ�
ĄčĒČąā�čĄČ�ĔĖĘďÿ�Ċ�ąČđĎđĆČčā�ćĒÿĔĊ�ĕđĖē�ćĈď�āĕĄď��ĎāĒĚē�čĄĕĄďđĊĕā��ì�ĕĈĘďđĎđĆĂĄ�ĕđĖ�
ĄďĄĔĖďćĖĄĔ�ĀďđĖ�'1$�ĀćĚĔĈ�ĕĊ�ćĖďĄĕĝĕĊĕĄ��ĄĒĄĆĚĆāē�ėĄĒ�ĄčĈĖĕČčğď��ĒĚĕĈěďğď�ĔĈ�
ĔĊ�ĄďĕČčĀē��đĔĝĕĊĕĈē��ĕĝĔđ�ĆČĄ�ĕđď�Ą�đĕĈĎĈĔ�ĄĕČčĝ�ĀĎĈĆĘđ�ĕĊē�ćĒÿĔĊē�ĕđĖē�ĝĔđ�čĄČ�ĆČĄ�
ĈĖĒĈĂĄ�čĄĕĄďÿĎĚĔĊ��
ñĈĕĄĐĞ�ĕĚď��ĒğĕĚď��đĒĂĚď��đĖ��ĄĒĄĔčĈĖÿĔĕĊčĄď�ĈĂďĄČ�Ċ�ČďĔđĖĎĂďĊ��ì�đĒ�ĝďĊ�ĄĖĕā�ĒĖċ�
�ĂĉĈČ�ĕđ��ĈĕĄąđĎČĔ�ĝ�ĕĚď�ĖćĄĕĄďċĒÿčĚď�čĄČ�ĈČćČčĝĕĈĒĄ�ĕđ��đĔđĔĕĝ�ĕĊē�ĆĎĖčĝĉĊē�Ĕĕđ�ĄĂ�Ą��
ô�ćČĄąāĕĊē�ĈĂďĄČ��ĂĄ�ĄĔċĀďĈČĄ��đĖ�ĘĄĒĄčĕĊĒĂĉĈĕĄČ�Ą�ĝ�ĀĎĎĈČęĊ�ā��ĈĂĚĔĊ�ĕĊē�ČďĔđĖĎĂďĊē��
ñČĄ�Ą�ĝ�ĕČē��ĈċĝćđĖē��đĖ�ĘĒĊĔČ�đ�đČđĞďĕĄČ�ĆČĄ�ĕĊď��ĄĒĄĆĚĆā�ĕĊē�ĄďċĒğ�ČďĊē�ČďĔđĖĎĂďĊē�
ĔĕĄ�ąĄčĕāĒČĄ�ĈĂďĄČ�Ċ��ĄĒĄĆĚĆā�ĕđĖ��ĒĝćĒđ�đĖ��đĒĂđĖ�ĕĊē�ĔĈ��ČĄ�ąĄčĕĊĒČĄčā�čĄĎĎČĀĒĆĈČĄ�
čĄČ�Ċ��ĈĕĄĕĒđ�ā�ĕĊē�ĔĈ�ČďĔđĖĎĂďĊ��Ĉ�ĈďĉĖ�Ččā�čĄĕĈĒĆĄĔĂĄ��
ì��Āċđćđē��ĈĒČĎĄ�ąÿďĈČ�ĕĊď�čĄĕĄĔčĈĖā�F'1$�ąČąĎČđċāčĊē�Ą�ĝ�ĕĄ�čĞ�ĄĒĄ�ĕđĖ��ĄĆčĒĀĄĕđē�
ĔĕĄ�đ�đĂĄ�ĈčėĒÿĉĈĕĄČ�ĕđ�ĆđďĂćČđ�ĕĊē�ČďĔđĖĎĂďĊē�čĄČ�ĕĊď�Ĉ�ČĎđĆā�ĕđĖ�čĎğďđĖ��đĖ��ĈĒČĀĘĈČ�ĕđ�
ĆđďĂćČđ��÷Ėďđ�ĕČčÿ�ĕĄ�ĔĕÿćČĄ�čĎĚďđ�đĂĊĔĊē�čĄČ�Ą�đ�ĝďĚĔĊē�ĕđĖ�ĆđďČćĂđĖ�ĕĊē�ČďĔđĖĎĂďĊē�
ĈĂďĄČ�
���ç�đ�ĝďĚĔĊ�ĕđĖ�ĔĖďđĎČčđĞ�P51$��Ą�ĝ�čĞ�ĄĒĄ�ĕđĖ�ĄďċĒğ�ČďđĖ��ĄĆčĒĀĄĕđē�
���ïĄĕĄĔčĈĖā�ćĂčĎĚďĚď��đĒĂĚď�'1$�čĄČ�ĈďĔĚ�ÿĕĚĔĊ�ĕđĖē�ĔĈ��ĎĄĔ�ĂćČĄ�
���ñĈĕĄĔĘĊ�ĄĕČĔ�ĝē�ąĄčĕĊĒĂĚď��Ĉ�ĕĄ�ĄďĄĔĖďćĖĄĔ�ĀďĄ��ĎĄĔ�ĂćČĄ�čĄČ��đĎĎĄ�ĎĄĔČĄĔ�ĝē�
ĕđĖē�ĔĈ�ĖĆĒĝ�ċĒĈ�ĕČčĝ�ĖĎČčĝ�

���ê�ČĎđĆā� ĕĚď� ąĄčĕĊĒĂĚď� �đĖ� �ĈĒČĀĘđĖď� ĕđ� ĆđďĂćČđ� ĕđ� đ�đĂđ� čĚćČčđ�đČĈĂ� ĕđ� �ĒĝćĒđ�đ�
�ĝĒČđ�ĕĊē�ČďĔđĖĎĂďĊē�

���çďÿ�ĕĖĐĊ�ĕĚď�ąĄčĕĊĒĂĚď�ĄĖĕğď�ĔĈ�ąČđĄďĕČćĒĄĔĕāĒĄ�ĆČĄ��ĄĒĄĆĚĆā�ĕđĖ��ĒĝćĒđ�đĖ��đ�
ĒĂđĖ�ĕĊē�ČďĔđĖĎĂďĊē��ì��ĒđěďĔđĖĎĂďĊ�ĔĖĎĎĀĆĈĕĄČ�čĄČ��Ĉ�čĄĕÿĎĎĊĎđ�ĀďĉĖ�đ���đĖ�ĄėĄČĒĈĂ�
ĕđ�ĈďćČÿ�ĈĔđ��Ĉ�ĕĂćČđ���ĈĕĄĕĒĀ�ĈĕĄČ�ĔĈ�ČďĔđĖĎĂďĊ�
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íêñç��đ

������ñĈ�ĕĊ��ĈĕĄĆĒĄėā��đČ��ĎĊĒđėđĒĂĈē��đĖ�ąĒĂĔčđďĕĄČ�ĔĕĄ�ĆđďĂćČĄ��ĈĕĄėĀĒđďĕĄČ�Ĕĕđ�P51$�
�Ĉ�ąÿĔĊ�ĕĊ�ĔĖ��ĎĊĒĚ�ĄĕČčĝĕĊĕĄ�ĕĚď�ďđĖčĎĈđĕČćČčğď�ąÿĔĈĚď��ì�ĄĎĎĊĎđĖĘĂĄ�ĕĚď�ąÿĔĈĚď�
ĕđĖ�P51$�čĄċđĒĂĉĈČ�ĕĊď�ĄĎĎĊĎđĖĘĂĄ�ĕĚď�Ą�ČďđĐĀĚď�ĔĕČē��ĒĚĕĈæďĈē��Ĉ�ąÿĔĊ�ĀďĄď�čğćČčĄ�
ĄďĕČĔĕđĂĘČĔĊē�ďđĖčĎĈđĕČćĂĚď�P51$��Ĉ�Ą�ČďđĐĀĄ��ĒĚĕĈěďğď��đ�đ�đĂđē�đďđ�ÿĉĈĕĄČ�ĆĈďĈĕČčĝē�
čğćČčĄē�
ç�ĝ�ĕĄ�ąĄĔČčÿ�ĘĄĒĄčĕĊĒČĔĕČčÿ�ĕđĖ�ĆĈďĈĕČčđĞ�čğćČčĄ�ĈĂďĄČ�
����ô�ĆĈďĈĕČčĝē�čğćČčĄē�ĈĂďĄČ�čğćČčĄē�ĕĒČ�ĎĀĕĄē��ćĊĎĄćā��ČĄ�ĕĒČÿćĄ�ďđĖčĎĈđĕČćĂĚď��ĕđ�čĚćČ�
čĝďČđ��čĚćČčđ�đČĈĂ�ĀďĄ�Ą�ČďđĐĞ�

����ô�ĆĈďĈĕČčĝē�čğćČčĄē�ĈĂďĄČ�ĔĖďĈĘāē��ćĊĎĄćā�ĕđ�P51$�ćČĄąÿĉĈĕĄČ�ĔĖďĈĘğē�Ąďÿ�ĕĒĂĄ�ďđĖ�
čĎĈđĕĂćČĄ�ĘĚĒĂē�ďĄ��ĄĒĄĎĈĂ�ĈĕĄČ�čÿ�đČđ�ďđĖčĎĈđĕĂćČđ�

����ô�ĆĈďĈĕČčĝē�čğćČčĄē�ĈĂďĄČ��Ċ�Ĉ�ČčĄĎĖ�ĕĝ�Ĉďđē��ćĊĎĄćā�čÿċĈ�ďđĖčĎĈđĕĂćČđ�ĄďāčĈČ�ĔĈ�ĀďĄ�
�ĝďđ�čĚćČčĝďČđ�

����ô�ĆĈďĈĕČčĝē�čğćČčĄē�ĀĘĈČ�čĚćČčĝďČđ�ĀďĄĒĐĊē�čĄČ�čĚćČčĝďČĄ�ĎāĐĊē��øđ�čĚćČčĝďČđ�ĀďĄĒĐĊē�
ĔĈ�ĝĎđĖē�ĕđĖē�đĒĆĄďČĔ�đĞē�ĈĂďĄČ�ĕđ��Ü$8*�Ü�čĄČ�čĚćČčđ�đČĈĂ�ĕđ�Ą�ČďđĐĞ��ĈċĈČđďĂďĊ��ù�ÿĒ�
ĘđĖď� ĕĒĂĄ� čĚćČčĝďČĄ� ĎāĐĊē�� ĕĄ� �Ü8$*�Ü��

�Ü8*$�Ü� čĄČ�
�Ü8$$�Ü��ì��ĄĒđĖĔĂĄ� ĕĚď� čĚćČčđďĂĚď�

ĄĖĕğď�Ĕĕđ��ĝĒČđ�ĕđĖ�P51$�đćĊĆĈĂ�Ĕĕđď�ĕĈĒ�ĄĕČĔ�ĝ�ĕĊē�ĔĞďċĈĔĊē�ĕĊē��đĎĖ�Ĉ�ĕČćČčāē�
ĄĎĖĔĂćĄē�čĄċğē�ćĈď�Ė�ÿĒĘđĖď�W51$��đĖ�ďĄ�ĄďĕČĔĕđČĘđĞď�ĔĈ�ĄĖĕÿ�
ô�ĝĒđē�čĚćČčĝďČđ�ćĈď�ĄėđĒÿ��ĝďđ�ĕđ�P51$�ĄĎĎÿ�čĄČ�ĕđ�ĆđďĂćČđ�Ą�ĝ�ĕđ�đ�đĂđ��ĄĒÿĆĈĕĄČ��
àĕĔČ��ĆČĄ��ĄĒÿćĈĂĆ�Ą��ĕđ�čĚćČčĝďČđ�ĀďĄĒĐĊē��Ü$8*�Ü�ĄďĕČĔĕđČĘĈĂ�Ĕĕđ�čĚćČčĝďČđ�ĀďĄĒĐĊē�
ĕĊē�čĚćČčāē�ĄĎĖĔĂćĄē�ĕđĖ�ĆđďČćĂđĖ��Ü$7*�Ü�č�đ�č�
øđ�ĕ�ā�Ą�Ĉďĝē�ĆđďČćĂđĖ��čĄČ�ĕđĖ�P51$�ĕđĖ��đĖ�čĚćČčđ�đČĈĂ��ČĄ��đĎĖ�Ĉ�ĕČćČčā�ĄĎĖĔĂćĄ��
ĄĒĘĂĉĈČ��Ĉ�ĕđ�čĚćČčĝďČđ�ĀďĄĒĐĊē�čĄČ�ĕĈĎĈČğďĈČ��Ĉ�ĕđ�čĚćČčĝďČđ�ĎāĐĊē�

ì��ĈĕÿėĒĄĔĊ�ĕđĖ�P51$��ćĊĎĄćā�Ċ�ĄďĕČĔĕđĂĘČĔĊ�ĕĚď�čĚćČčđďĂĚď�ĔĈ�Ą�ČďđĐĀĄ�čĄČ�Ċ�ćČĄćđĘČ�
čā�ĔĞďćĈĔĊ�ĕĚď�Ą�ČďđĐĀĚď�ĔĈ��đĎĖ�Ĉ�ĕČćČčā�ĄĎĖĔĂćĄ���ĒĄĆ�Ąĕđ�đČĈĂĕĄČ�ĔĕĄ�ĒČąđĔğ�ĄĕĄ�
�Ĉ�ĕĊ�ąđāċĈČĄ�ĕĚď�W51$�čĄČ�ĕĊ�ĔĖ��ĈĕđĘā�ĄĒčĈĕğď��ĒĚĕĈěďğď�čĄČ�ĈďĀĒĆĈČĄē�
øđ��Ēğĕđ�čĚćČčĝďČđ�ĕđĖ�P51$�ĈĂďĄČ��ÿďĕđĕĈ��Ü$8*�Ü�čĄČ�Ĕ¬�ĄĖĕĝ��ĒđĔćĀďĈĕĄČ�ĕđ�W51$��đĖ�
ėĀĒĈČ�ĕđ�Ą�ČďđĐĞ��ĈċĈČđďĂďĊ��ã�Ěē�ćĈď�ĀĘđĖď�ĝĎĈē�đČ��ĒĚĕĈæďĈē�ĕđĖ�đĒĆĄďČĔ�đĞ�Ěē��Ēğ�
ĕđ�Ą�ČďđĐĞ��ĈċĈČđďĂďĊ��çĖĕĝ�ĔĖ�ąĄĂďĈČ�ĆČĄĕĂ��ĔĈ��đĎĎĀē��ĒĚĕĈæďĈē���Ĉĕÿ�ĕĊ�ĔĞďċĈĔā�ĕđĖē�
Ą�đ�ĄčĒĞďđďĕĄČ�đĒČĔ�ĀďĄ�Ą�ČďđĐĀĄ�Ą�ĝ�ĕđ�ĄĒĘČčĝ�Ą�ČďČčĝ�ÿčĒđ�ĕđĖē�
ê�ĂĔĊē�ĆďĚĒĂĉđĖ�Ĉ�ĝĕČ�čĄĕÿ�ĕĊ��ĈĕĄĆĒĄėā�Ĉďĝē�ĆđďČćĂđĖ�ĕđ��ĝĒČđ�51$��đĖ�ĔĖďĕĂċĈĕĄČ�ĈĂďĄČ�
ĔĖ��ĎĊĒĚ�ĄĕČčĝ��Ēđē�ĕĊ��ĂĄ�ĄĎĖĔĂćĄ�ĕĊē�ćČ�Ďāē�ĀĎČčĄē�ĕđĖ�'1$�ĕđĖ�ĆđďČćĂđĖ��ì�ĄĎĖĔĂćĄ�
ĄĖĕā�ĈĂďĄČ�Ċ��ĈĕĄĆĒĄėĝ�ĈďĊ�čĄČ�đďđ�ÿĉĈĕĄČ��Ċ�čĚćČčā��ì�ĔĖ��ĎĊĒĚ�ĄĕČčā�ĄĎĖĔĂćĄ�ĕđĖ�
'1$�ĕđĖ�ĆđďČćĂđĖ�đďđ�ÿĉĈĕĄČ�čĚćČčā��7R�51$�ĈĂďĄČ�ĕđ�čČďĊĕĝ�ĄďĕĂĆĒĄėđ�ĕĊē��ĎĊĒđėđĒĂĄē�
Ĉďĝē�ĆđďČćĂđĖ���ĊĎĄćā�ĕđ�P51$��đĖ��ĄĒÿĆĈĕĄČ�ĈĂďĄČ��đďĝčĎĚďđ��ĝĒČđ��Ĉ�ĝ�đČđ��ĒđĔĄ�
ďĄĕđĎČĔ�ĝ�čĄČ�ĄĎĎĊĎđĖĘĂĄ�ďđĖčĎĈđĕČćĂĚď��Ĉ� ĕĊď�čĚćČčā�ĄĎĖĔĂćĄ�ĕđĖ�ĆđďČćĂđĖ��ĝďđ��đĖ�
Ą�đĕĈĎĈĂĕĄČ�Ą�ĝ�ĒČąđďđĖčĎĈđĕĂćČĄ��Ĉďğ�ĕđ�ĆđďĂćČđ�ĈĂďĄČ�ĕ�ā�Ą�ćĂčĎĚďđĖ��đĒĂđĖ�'1$��
çčĝ�Ċ�ĆďĚĒĂĉđĖ�Ĉ�ĝĕČ�ĕĄ��ĈĒČĔĔĝĕĈĒĄ�ĆđďĂćČĄ�ĕĚď�ĈĖčĄĒĖĚĕČčğď�đĒĆĄďČĔ�ğď�ĈĂďĄČ�ĄĔĖďĈ�
Ęā�ā�ćČĄčĈčđ��ĀďĄ���ĊĎĄćā��Ċ�ĄĎĎĊĎđĖĘĂĄ��đĖ��ĈĕĄėĒÿĉĈĕĄČ�ĔĈ�Ą�ČďđĐĀĄ�ćČĄčĝ�ĕĈĕĄČ�Ą�ĝ�
ĈďćČÿ�ĈĔĈē�ĄĎĎĊĎđĖĘĂĈē�đČ�đ�đĂĈē�ćĈ��ĈĕĄėĒÿĉđďĕĄČ�ĔĈ�Ą�ČďđĐĀĄ��ôČ�ĄĎĎĊĎđĖĘĂĈē��đĖ��Ĉ�
ĕĄėĒÿĉđďĕĄČ�ĔĈ�Ą�ČďđĐĀĄ�đďđ�ÿĉđďĕĄČ�ĈĐğďČĄ�čĄČ�đČ�ĈďćČÿ�ĈĔĈē�ĄĎĎĊĎđĖĘĂĈē�đďđ�ÿĉđďĕĄČ�
ĈĔğďČĄ��ãĕĄď�ĀďĄ�ĆđďĂćČđ��đĖ��ĈĒČĀĘĈČ�ĈĔğďČĄ��ĈĕĄĆĒÿėĈĕĄČ��ćĊ�ČđĖĒĆĈĂĕĄČ�ĕđ��ĒĝćĒđ�đ�
P51$��đĖ��ĈĒČĀĘĈČ�čĄČ�ĈĐğďČĄ�čĄČ�ĈĔğďČĄ��øđ��ĒĝćĒđ�đ�P51$��ĈĕĄĕĒĀ�ĈĕĄČ�ĔĈ�P51$��Ĉ�
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ĕĊ�ćČĄćČčĄĔĂĄ�ĕĊē�ĚĒĂ�ĄďĔĊē��čĄĕÿ�ĕĊď�đ�đĂĄ�ĕĄ�ĈĔğďČĄ�čĝąđďĕĄČ�Ą�ĝ��ČčĒÿ�ĒČąđďđĖčĎĈ�
đ�ĒĚĕĈěďČčÿ��ĔĚ�ĄĕĂćČĄ��čĄČ�Ą�đ�ĄčĒĞďđďĕĄČ��øĄ�ĒČąđďđĖčĎĈđ�ĒĚĕĈěďČčÿ�ĔĚ�ĄĕĂćČĄ�Ą�đ�
ĕĈĎđĞďĕĄČ�Ą�ĝ�VQ51$�čĄČ�Ą�ĝ��ĒĚĕĈæďĈē�čĄČ�ĎĈČĕđĖĒĆđĞď�Ěē�ĀďĉĖ�Ą��čĝąđĖď�ĕĄ�ĈĔğďČĄ�čĄČ�
ĔĖĒĒÿ�ĕđĖď�ĕĄ�ĈĐğďČĄ��ĈĕĄĐĞ�ĕđĖē��àĕĔČ�ĔĘĊ�ĄĕĂĉĈĕĄČ�ĕđ��ğĒČ�đ��P51$��çĖĕĝ���ĄĒ¬�ĝĕČ�
Ą�đĕĈĎĈĂĕĄČ�Ą�đčĎĈČĔĕČčÿ�Ą�ĝ�ĈĐğďČĄ��ĀĘĈČ�ćĞđ��ĈĒČđĘĀē��đĖ�ćĈ��ĈĕĄėĒÿĉđďĕĄČ�ĔĈ�Ą�Čďđ�
ĐĀĄ��ì��ĂĄ�ąĒĂĔčĈĕĄČ�Ĕĕđ��Ü�ÿčĒđ�čĄČ�Ċ�ÿĎĎĊ�Ĕĕđ��Ü�ÿčĒđ��ôČ�ĄĎĎĊĎđĖĘĂĈē�ĄĖĕĀē�đďđ�ÿĉđďĕĄČ�
�Ü�čĄČ��Ü�Ą�ĈĕÿėĒĄĔĕĈē��ĈĒČđĘĀē��ĄďĕĂĔĕđČĘĄ��7R�P51$��ĈĕĄėĀĒĈĕĄČ�Ą�ĝ�ĕđď��ĖĒāďĄ�Ĕĕđ�
čĖ�ĄĒĝ�ĎĄĔ�Ą�čĄČ�ĈČćČčĝĕĈĒĄ�ĔĕĄ�ĒČąđĔğ�ĄĕĄ�ĝ�đĖ�ĈĂďĄČ�Ċ�ċĀĔĊ�ĕĊē��ĒĚĕĈěďđĔĞďċĈĔĊē�
÷Ğ�ėĚďĄ��Ĉ�ĝĔĄ�ĄďĄėĀĒċĊčĄď��ĝĕĄď��ĂĄ��đĎĖ�Ĉ�ĕČćČčā�ĄĎĖĔĂćĄ�Ą�đĕĈĎĈĂĕĄČ�Ą�ĝ�����Ą�Č�
ďđĐĀĄ�ĕĝĕĈ�ĕđ�P51$�čĄČ�ĔĖďĈ�ğē�čĄČ�Ċ�čĚćČčā�ĄĎĖĔĂćĄ�ĕđĖ�ĆđďČćĂđĖ�Ą�ĝ�ĕđ�đ�đĂđ�čĚćČčđ�
�đČĊċāčĈ��ċĄ�Ą�đĕĈĎĈĂĕĄČ�Ą�ĝ�ĕđĖĎÿĘČĔĕđď�����[��� �����ďđĖčĎĈđĕĂćČĄ��đĖ�Ą�đĕĈĎđĞď�ĕđ�
�ĈĕĄėĒÿĔČ�đ�ĕ�ā�Ą�ĕđĖ��Ĉďğ�Ĉ�Č�ĎĀđď�ċĄ�ćČĄċĀĕĈČ��Ü�čĄČ��Ü�Ą�ĈĕÿėĒĄĔĕĈē��ĈĒČđĘĀē�čĄċğē�
čĄČ��ĂĄ�ĕĒČ�ĎĀĕĄ�ďđĖčĎĈđĕĂćČĚď��đĖ�ĔĖďČĔĕÿ�čĚćČčĝďČđ�ĎāĐĊē�ĕĊē��ĈĕÿėĒĄĔĊē�
ê�ĈČćā�ĝ�Ěē��ĒĝčĈČĕĄČ�ĆČĄ�ĈĖčĄĒĖĚĕČčĝ��đĎĖ�Ĉ�ĕĂćČđ�ĈĂďĄČ��đĎĞ��ČċĄďĝ�ďĄ�ĀĘĈČ�Ė�đĔĕĈĂ�
�ĈĕĄ��ĈĕĄėĒĄĔĕČčĀē�ĕĒđ�đ�đČāĔĈČē��ĝ�Ěē���Ę��Ą�đčđ�ā�ĕ�Ċ�ÿĕĚď�ĕđĖ��ĒĝćĒđ�đĖ��đĒĂđĖ��
čĄČ�ĕđ�ĆđďĂćČđ�Ą�ĝ�ĕđ�đ�đĂđ�čĚćČčđ�đČĈĂĕĄČ�ďĄ�ĈĂďĄČ�ĄĔĖďĈĘĀē��ďĄ�ėĀĒĈČ�ćĊĎĄćā�ĈĔğďČĄ��Ĉďğ�
ċĄ�ćČĄċĀĕĈČ�ĝ�Ěē�ĝĎĄ�ĕĄ�ĆđďĂćČĄ�čĄČ�ĄĎĎĊĎđĖĘĂĈē�ĎāĐĊē�ĕĊē��ĈĕĄĆĒĄėāē��ĝ�đĖ�ĔĕĄ�ĄĕÿĈČ�Ċ�
ĔĞďċĈĔĊ�ĕđĖ��đĒĂđĖ�51$�čĄĕÿ�ĕĊ��ĈĕĄĆĒĄėā��øĀĎđē��đ�Ė�đčČďĊĕāē�ĕđĖ�čÿċĈ�ĆđďČćĂđĖ�Ė�ÿĒ�
ĘĈČ��ÿďĕĄ��ĒČď�Ą�ĝ�ĕđ��Ēğĕđ�ĉĈĞĆđē�ďđĖčĎĈđĕČćĂĚď�ĕĊē��Ü�Ą�ĈĕÿėĒĄĔĕĊē��ĈĒČđĘāē�ĕđĖ�
÷ĖďđęĂĉđďĕĄē�� �ĂĄ� ĈĖčĄĒĖĚĕČčā� �ĒĚĕĈæďĊ� �ĎĈČĕđĖĒĆČčā�� Ą�đĕĈĎđĞ�ĈďĊ� Ą�ĝ� ĀďĄ� �đĎĖ�Ĉ�
�ĕĂćČđ�����Ą�ČďđĐĀĚď��ċĄ�čĚćČčđ�đČāċĊčĈ�Ą�ĝ�ĀďĄ�ĈĖčĄĒĖĚĕČčĝ�ĆđďĂćČđ�Ą�đĕĈĎđĞ�Ĉďđ�Ą�ĝ�
�đĎĞ��ĈĒČĔĔĝĕĈĒĄ�Ą�ĝ�����ďđĖčĎĈđĕĂćČĄ��ćČĝĕČ�
Ą���øđ�ĆđďĂćČđ�ĈĂďĄČ�ćĂčĎĚďđ��ĝĒČđ�čĄČ�ĔĈ�čÿċĈ�Ą�ČďđĐĞ�ĕĊē��ĒĚĕĈæďĊē�ĄďĕČĔĕđČĘđĞď���ĉĈĞĆĊ�
ąÿĔĈĚď��čĄďĀďĄ�Ą�ĝ�ĄĖĕÿ�ĕĄ�ĉĈĞĆĊ�ąÿĔĈĚď�ćĈď�ĔĖ��ĈĕĀĘĈČ�ĔĕĊď�čĚćČčđ�đĂĊĔĊ�ÿĎĎđĖ�
Ą�ČďđĐĀĚē�

ą���øđ�ĆđďĂćČđ�ĈĂďĄČ��đĎĞ��ČċĄďĝ�ďĄ�ćČĄċĀĕĈČ�ĈĔğďČĄ�ĕĄ�đ�đĂĄ�ćĈď�ĄďĕČ�ĒđĔĚ�ĈĞđďĕĄČ�ĔĕĊď�
�ĒĚĕĈæďĊ�

Ć���øđ�ĆđďĂćČđ�ćČĄċĀĕĈČ�ĄĎĎĊĎđĖĘĂĈē�ĎāĐĊē�ĕĊē��ĈĕĄĆĒĄėāē��đĖ�ćĈď��ĈĕĄėĒÿĉđďĕĄČ�
ć���øđ�ĆđďĂćČđ�ćČĄċĀĕĈČ��Ü�čĄČ��Ü�Ą�ĈĕÿėĒĄĔĕĈē��ĈĒČđĘĀē��đĖ�ćĈď�ĄďĕČ�ĒđĔĚ�ĈĞđďĕĄČ�ĔĕĊď�
�ĒĚĕĈæďĊ�

Ĉ���ì��ĒĚĕĈæďĊ�ĆČĄ�ďĄ�čĄĕĄĔĕĈĂ�ĎĈČĕđĖĒĆČčā�ĀĘĈČ�Ė�đĔĕĈĂ��ĈĕĄ��ĈĕĄėĒĄĔĕČčā�ĕĒđ�đ�đĂĊĔĊ��
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�����Ĉćđ�ĀďĄ�Ą�ĝ�ĕĊď�ĄďÿĎĖĔĊ�ĕđĖ��đĔđĔĕđĞ�ĕĚď�ąÿĔĈĚď�ĔĈ��ĝĒČĄ�'1$�Ą�ĝ�ćČĄėđĒĈĕČčđĞē�
đĒĆĄďČĔ�đĞē�ĀćĈČĘďĄď�ĝĕČ�ĔĈ�čÿċĈ��ĝĒČđ�'1$�đ�ĄĒČċ�ĝē�ĕĚď�ďđĖčĎĈđĕČćĂĚď��đĖ�ĀĘđĖď�Ěē�
ąÿĔĊ�ĕĊď�ĄćĈďĂďĊ�ĈĂďĄČ�ĂĔđē��Ĉ�ĕđď�ĄĒČċ�ĝ�ĕĚď�ďđĖčĎĈđĕČćĂĚď��đĖ�ĀĘđĖď�ċĖ�ĂďĊ��čĄČ�đ�ĄĒČċ�
�ĝē�ĕĚď�ďđĖčĎĈđĕČćĂĚď��đĖ�ĀĘđĖď�Ěē�ąÿĔĊ�ĕĊ�ĆđĖĄďĂďĊ�ĈĂďĄČ�ĂĔđē��Ĉ�ĕđď�ĄĒČċ�ĝ�ĄĖĕğď��đĖ�
ĀĘđĖď�čĖĕđĔĂďĊ���ĊĎĄćā�ČĔĘĞĈČ�ç ø�čĄČ�* &��ê�ĂĔĊē��ąĒĀċĊčĈ�ĝĕČ�Ċ�ĄďĄĎđĆĂĄ�ĕĚď�ąÿĔĈĚď�
>�$���7���*���&�@�ćČĄėĀĒĈČ�Ą�ĝ�ĈĂćđē�ĔĈ�ĈĂćđē�čĄČ�ĔĘĈĕĂĉĈĕĄČ��Ĉ�ĕđ�ĈĂćđē�ĕđĖ�đĒĆĄďČĔ�đĞ��
ê�ĂĔĊē�ĆďĚĒĂĉđĖ�Ĉ�ĝĕČ�ĕđ�ĆĈďĈĕČčĝ�ĖĎČčĝ�ĕĚď��ĒđčĄĒĖĚĕČčğď�čĖĕĕÿĒĚď�ĈĂďĄČ�ĀďĄ�ćĂčĎĚďđ�čĖ�
čĎČčĝ��ĝĒČđ�'1$��÷Ĉ��đĎĎÿ�ąĄčĕāĒČĄ��Ĉčĕĝē�Ą�ĝ�ĕđ�čĞĒČđ�čĖčĎČčĝ��ĝĒČđ�'1$��Ė�ÿĒĘđĖď�čĄČ�
ĕĄ��ĎĄĔ�ĂćČĄ��øĄ��ĎĄĔ�ĂćČĄ�ĈĂďĄČ�ćĂčĎĚďĄ��čĖčĎČčÿ��ĝĒČĄ�'1$��Ĉ�ćČÿėđĒĄ��ĈĆĀċĊ��èĈąĄĂĚē�
�Ĉ�ĕđď�ĝĒđ�ĆđďČćĂĚ�Ą�ā�ĆĈďĈĕČčĝ�ĖĎČčĝ�Ĉďĝē�ąĄčĕĊĒĂđĖ�ĄďĄėĈĒĝ�ĄĔĕĈ�ĔĖďāċĚē�Ĕĕđ�čĖĒĂĚē�
�ĝĒČđ�'1$�ĕđĖ�čĄċğē�ĕĄ��ĎĄĔ�ĂćČĄ�Ą�đĕĈĎđĞď��ĝďđ�ĕđ����Ĉ����ĕđĖ�ąĄčĕĊĒČĄčđĞ�'1$�
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÷ĖďĈ�ğē��ĈėĝĔđď�ĔĕĊď��ĒğĕĊ�čĄĎĎČĀĒĆĈČĄ�ąĒĀċĊčĈ��đĔđĔĕĝ�����ĄćĈďĂďĊē��ç������čĄČ�ĔĕĊ�
ćĈĞĕĈĒĊ�ąĒĀċĊčĈ��đĔđĔĕĝ�����ĆđĖĄďĂďĊē��*�������ĄĖĕĝ�ĔĊ�ĄĂďĈČ�ĝĕČ�ĆČĄ�ĕĊ��ĒğĕĊ�čĄĎĎČ�
ĀĒĆĈČĄ�ČĔĘĞĈČ�

÷ĕĊ�ćĈĞĕĈĒĊ�čĄĎĎČĀĒĆĈČĄ�ČĔĘĞĈČ�

�ĊĎĄćā�ĆČĄ�ĕĊď��ĒğĕĊ�čĄĎĎČĀĒĆĈČĄ�đ�ĎĝĆđē������������������������ĈĂďĄČ�

êďğ�ĆČĄ�ĕĊ�ćĈĞĕĈĒĊ�čĄĎĎČĀĒĆĈČĄ�đ�ĎĝĆđē������������������������ĈĂďĄČ�

ã�Ěē��ĒđčĞ�ĕĈČ�ĝĕČ��������������������������������������������

÷ĖďĈ�ğē�ĕĄ�ąĄčĕāĒČĄ�ĕĚď�ćĞđ�čĄĎĎČĈĒĆĈČğď�ĄďāčđĖď�ĔĈ�ćČĄėđĒĈĕČčĝ�ĈĂćđē�
�����ãĕĄď�ĆĂďĈĕĄČ�čĄĎĎČĀĒĆĈČĄ��ČčĒđđĒĆĄďČĔ�ğď�ĔĈ��ĈĆÿĎĊ�čĎĂ�ĄčĄ��ąČđ�ĊĘĄďČčā�čĄĎĎČĀĒĆĈČĄ��
ĘĒĊĔČ�đ�đČđĞďĕĄČ�čĄĕÿĎĎĊĎĈē�ĔĖĔčĈĖĀē��đĖ�đďđ�ÿĉđďĕĄČ�ĉĖ�ĚĕāĒĈē�ā�ąČđĄďĕČćĒĄĔĕāĒĈē��
ôČ�ąČđĄďĕČćĒĄĔĕāĒĈē�Ĉ�ČĕĒĀ�đĖď�ĕđď�ĀĎĈĆĘđ�čĄČ�ĕĊ�ĒĞċ�ČĔĊ�ĕĚď�ĔĖďċĊčğď��ċĈĒ�đčĒĄĔĂĄ��
Sì��ĔĖĆčĀďĕĒĚĔĊ�ô����đĖ�ĄėđĒđĞď�ĕĊď�čĄĎĎČĀĒĆĈČĄ��÷ĕđ�ċĒĈ�ĕČčĝ�ĖĎČčĝ���đĖ��ĒđĔĕĂċĈĕĄČ�
ĔĕđĖē�ąČđĄďĕČćĒĄĔĕāĒĈē��ĘĒĊĔČ�đ�đČđĞďĕĄČ�ėċĊďĀē��ĊĆĀē�ÿďċĒĄčĄ�ĝ�Ěē�Ċ��ĈĎÿĔĄ��đĖ�
Ą�đĕĈĎĈĂ��ĄĒĄ�Ēđěĝď�ĕĊē�Ĉ�ĈĐĈĒĆĄĔĂĄē�ĉĄĘĄĒđčÿĎĄ�đĖ�ā�ĔĄčĘĄĒĝĕĈĖĕĎĚď��ì�čĄĎĎČĀĒĆĈČĄ�
Ĕĕđ�ąČđĄďĕČćĒĄĔĕāĒĄ�ĐĈčČďÿĈČ��Ĉ�ĕđď�Ĉ�ąđĎČĄĔ�ĝ�Ą�ĝ��ČĄ�ĄĒĘČčā�čĄĎĎČĀĒĆĈČĄ��ČčĒđđĒĆĄďČ�
Ĕ�ğď��đĖ�ĀĘĈČ�ĆĂďĈČ�Ĕĕđ�ĈĒĆĄĔĕāĒČđ��ñĀĔĄ�Ĕĕđ�ąČđĄďĕČćĒĄĔĕāĒĄ�đČ��ČčĒđđĒĆĄďČĔ�đĂ�ĄďĄ�
�ĕĞĔĔđďĕĄČ�čĄČ��đĎĎĄ�ĎĄĔČÿĉđďĕĄČ�ĘĒĊĔČ�đ�đČğďĕĄē�ĕĄ�ĔĖĔĕĄĕČčÿ�ĕđĖ�ċĒĈ�ĕČčđĞ�ĖĎČčđĞ��
ãĎĈē�đČ�ćČĈĒĆĄĔĂĈē��ĒĀ�ĈČ�ďĄ�ĆĂďđďĕĄČ�čÿĕĚ�Ą�ĝ�ĔĕĈĂĒĈē�ĔĖďċāčĈē�ĆČĄ�ďĄ��Ċď�ĆĂďĈČ��ĝĎĖďĔĊ�
ĕĊē�čĄĎĎČĀĒĆĈČĄē��ô�ĂćČđē�đ�ąČđĄďĕČćĒĄĔĕāĒĄē�čĄČ�ĕđ�ċĒĈ�ĕČčĝ�ĖĎČčĝ�Ą�đĔĕĈČĒğďđďĕĄČ��ĒČď�
Ą�ĝ�ĕĊ�ĘĒāĔĊ��ñĈ�ĕđď�ĝĒđ�ĉĞ�ĚĔĊ�ĈďďđđĞ�Ĉ�ĕĊ�ćČĄćČčĄĔĂĄ�Ąďÿ�ĕĖĐĊē��ČčĒđđĒĆĄďČĔ�ğď�ĔĈ�
ĖĆĒĝ�ċĒĈ�ĕČčĝ�ĖĎČčĝ�čÿĕĚ�Ą�ĝ�đ�đČĈĔćā�đĕĈ�ĔĖďċāčĈē��ô�ĝĒđē�ĉĞ�ĚĔĊ��ĄĎĄČĝĕĈĒĄ�ĘĒĊ�
ĔČ�đ�đČĈĂĕđ��ĝďđ�ĆČĄ�ĄďĄĈĒĝąČĈē�ćČĈĒĆĄĔĂĈē�ĄĎĎÿ�Ĕā�ĈĒĄ�ĘĒĊĔČ�đ�đČĈĂĕĄČ��Ĉ�ĕĊď�ĈĖĒĈĂĄ�
ĀďďđČĄ�čĄČ��ĈĒČĎĄ�ąÿďĈČ�ĝĎĈē�ĕČē�ćČĈĒĆĄĔĂĈē��ĄĈĒĝąČĈē�čĄČ�ĄďĄĈĒĝąČĈē��øĄ��ĒđěĝďĕĄ�ĕĊē�
ĉĞ�ĚĔĊē�ĈĂďĄČ�ĈĂĕĈ�ĕĄ�ĂćČĄ�ĕĄ�čĞĕĕĄĒĄ��đĖ�đďđ�ÿĉđďĕĄČ�ąČđ�ÿĉĄ�ĈĂĕĈ��ĒđěĝďĕĄ�ĕĚď�čĖĕĕÿĒĚď�
ĝ�Ěē��ĒĚĕĈæďĈē�čĄČ�ĄďĕČąČđĕČčÿ�
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çČĕČđĎĝĆĊĔĊ���ñČĄ��đĎĖďđĖčĎĈđĕČćČčā�ĄĎĖĔĂćĄ�ĔĘĊ�ĄĕĂĉĈĕĄČ�Ą�ĝ� ĕĊď�ĀďĚĔĊ��đĎĎğď�ďđĖ�
čĎĈđĕČćĂĚď��Ĉ�đ�đČđ�đĎČčĝ�ćĈĔ�ĝ��ô�ćĈĔ�ĝē�ĄĖĕĝē�ćĊ�ČđĖĒĆĈĂĕĄČ��ĈĕĄĐĞ�ĕđĖ�
ĖćĒđĐĖĎĂđĖ�ĕđĖ��Ü�ÿďċĒĄčĄ�ĕĊē��ĈďĕĝĉĊē�ĕđĖ��ĒğĕđĖ�ďđĖčĎĈđĕČćĂđĖ�čĄČ�ĕĊē�
ėĚĔėđĒČčāē�đ�ÿćĄē��đĖ�ĈĂďĄČ�ĔĖďćĈćĈ�ĀďĊ�Ĕĕđď��Ü�ÿďċĒĄčĄ�ĕĊē��ĈďĕĝĉĊē�
ĕđĖ�Ĉ�ĝ�ĈďđĖ�ďđĖčĎĈđĕČćĂđĖ��ô�ćĈĔ�ĝē�ĄĖĕĝē�đďđ�ÿĉĈĕĄČ��Ü��Ü�ėĚĔėđćČĈĔĕĈ�
ĒČčĝē�ćĈĔ�ĝē��çďĈĐÿĒĕĊĕĄ�Ą�ĝ�ĕđď�ĄĒČċ�ĝ�ĕĚď�ďđĖčĎĈđĕČćĂĚď�Ą�ĝ�ĕĄ�đ�đĂĄ�
Ą�đĕĈĎĈĂĕĄČ�Ċ��đĎĖďđĖčĎĈđĕČćČčā�ĄĎĖĔĂćĄ��ĕđ��Ēğĕđ�ĕĊē�ďđĖčĎĈđĕĂćČđ�ĀĘĈČ�
�ÿďĕĄ��ĂĄ�ĈĎĈĞċĈĒĊ�ėĚĔėĚĒČčā�đ�ÿćĄ�ĔĖďćĈćĈ�ĀďĊ�Ĕĕđď��Ü�ÿďċĒĄčĄ�ĕĊē�
�ĈďĕĝĉĊē�ĕđĖ�čĄČ�ĕđ�ĕĈĎĈĖĕĄĂđ�ďđĖčĎĈđĕĂćČđ�ĕĊē�ĀĘĈČ�ĈĎĈĞċĈĒđ�ĕđ�ĖćĒđĐĞĎČđ�
ĕđĖ��Ü�ÿďċĒĄčĄ�ĕĊē��ĈďĕĝĉĊē�ĕđĖ��éČĄ�ĕđ�ĎĝĆđ�ĄĖĕĝ�ĄďĄėĀĒĈĕĄČ�ĝĕČ�đ��ĒđĔĄ�
ďĄĕđĎČĔ�ĝē�ĕĊē��đĎĖďđĖčĎĈđĕČćČčāē�ĄĎĖĔĂćĄē�ĈĂďĄČ��Üĺ��Ü�
çčĝ�Ċ�ĆďĚĒĂĉđĖ�Ĉ�ĝĕČ�ĔĞ�ėĚďĄ��Ĉ�ĕđ��đďĕĀĎđ�ĕĊē�ćČ�Ďāē�ĀĎČčĄē�ĕđĖ�'1$�
�đĖ�ĄėđĒÿ�ĕĊ�ćđ�ā�ĕđĖ��đĒĂđĖ�Ĕĕđ�ĘğĒđ��đČ�ćĞđ�ĄĎĖĔĂćĈē�ĕđĖ�'1$��đĖ�ĔĖď�
ċĀĕđĖď�ĕđ��ĝĒČđ�ĈĂďĄČ�ĄďĕČ�ĄĒÿĎĎĊĎĈē��ćĊĎĄćā�Ą�ĀďĄďĕČ�Ą�ĝ�ĕđ��Ü�ÿčĒđ�ĕĊē�
�ĂĄē�Ė�ÿĒĘĈČ�ĕđ��Ü�ÿčĒđ�ĕĊē�ÿĎĎĊē�čĄČ�ĄďĕĂĔĕĒđėĄ�

�����

çČĕČđĎĝĆĊĔĊ���ñĈ�ĕĊ��ĈĕĄĆĒĄėā�đČ��ĎĊĒđėđĒĂĈē��đĖ�ąĒĂĔčđďĕĄď�ĔĕĄ�ĆđďĂćČĄ��ĈĕĄėĀĒđďĕĄČ�
Ĕĕđ�51$��Ĉ�ąÿĔĊ�ĕĊ�ĔĖ��ĎĊĒĚ�ĄĕČčĝĕĊĕĄ�ĕĚď�ďđĖčĎĈđĕČćČčğď�ąÿĔĈĚď��ïĄĕÿ�
ĕĊď�ĀďĄĒĐĊ�ĕĊē��ĈĕĄĆĒĄėāē�Ĉďĝē�ĆđďČćĂđĖ�Ċ�51$��đĎĖ�ĈĒÿĔĊ��ĒđĔćĀďĈĕĄČ�
Ĕĕđď�Ė�đčČďĊĕā�čĄČ��ĒđčĄĎĈĂ�ĕđ�Ččĝ�ĐĈĕĞĎČĆ�Ą�ĕĊē�ćČ�Ďāē�ĀĎČčĄē�ĕđĖ�'1$��
÷ĕĊ�ĔĖďĀĘĈČĄ��ĕđ�đċĈĕĈĂ�ĕĄ�ĒČąđďđĖčĎĈđĕĂćČĄ�Ą�ĀďĄďĕČ�Ą�ĝ�ĕĄ�ćĈđĐĖĒČąđďđĖ�
čĎĈđĕĂćČĄ��ĂĄē�ĄĎĖĔĂćĄē�ĕđĖ�'1$�ĔĞ�ėĚďĄ��Ĉ�ĕđď�čĄďĝďĄ�ĕĊē�ĔĖ��ĎĊĒĚ�
�ĄĕČčĝĕĊĕĄē�ĕĚď�ąÿĔĈĚď��ĝ�Ěē�čĄČ�ĔĕĊď�ĄďĕČĆĒĄėā���Ĉ�ĕĊ�ćČĄėđĒÿ�ĝĕČ�Ĉćğ�
Ą�ĀďĄďĕČ�Ą�ĝ�ĕĊď�ĄćĈďĂďĊ�ĕđ�đċĈĕĈĂĕĄČ�ĕđ�ĒČąđďđĖčĎĈđĕĂćČđ��đĖ��ĈĒČĀĘĈČ�đĖ�
ĒĄčĂĎĊ��ì�51$��đĎĖ�ĈĒÿĔĊ�ĔĖďćĀĈČ�ĕĄ�ĒČąđďđĖčĎĈđĕĂćČĄ���đĖ��ĒđĔĕĂċĈďĕĄČ�
ĕđ�ĀďĄ��Ĉĕÿ�ĕđ�ÿĎĎđ���Ĉ��Üĺ�Ü�ėĚĔėđćČĈĔĕĈĒČčĝ�ćĈĔ�ĝ��ì��ĈĕĄĆĒĄėā�ĀĘĈČ�
�ĒđĔĄďĄĕđĎČĔ�ĝ��Üĺ��Ü�ĝ�Ěē�čĄČ�Ċ�ĄďĕČĆĒĄėā��ì�ĔĞďċĈĔĊ�ĕđĖ�51$�ĔĕĄ�Ąĕÿ�
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Ĕĕđ�ĕĀĎđē�ĕđĖ�ĆđďČćĂđĖ��ĝ�đĖ�ĈČćČčĀē�ĄĎĎĊĎđĖĘĂĈē�đČ�đ�đĂĈē�đďđ�ÿĉđďĕĄČ�ĄĎ�
ĎĊĎđĖĘĂĈē�ĎĊĐĊē�ĕĊē��ĈĕĄĆĒĄėāē��Ĉ�ČĕĒĀ�đĖď�ĕĊď�Ą�ĈĎĈĖċĀĒĚĔā�ĕđĖ�
÷ĖďĈ�ğē��Ĉ� ąÿĔĈČ� ĕĄ��ĄĒĄ�ÿďĚ� čĄČ� ćĈćđ�ĀďđĖ� ĕđĖ��ĒđĔĄďĄĕđĎČĔ�đĞ� ĕĚď�
ĄĎĖĔĂćĚď�î�čĄČ� îî�ĕđĖ��đĒĂđĖ�'1$��đĖ��Ąē�ćĂďĈĕĄČ�ĆČĄ�ĕđ�ĆđďĂćČđ�ç��ĕđ�51$�
�ĄĒÿĆĈĕĄČ��Ĉ�čĄĎđĞ�Č�ĕĊď�ĄĎĖĔĂćĄ� î��ÿĒĄ�ĄĖĕā�ĈĂďĄČ�Ċ��ĈĕĄĆĒĄėĝ�ĈďĊ�ĆČĄ�
ĕđ�ĆđďĂćČđ�ç�čĄČ�ċĄ�ĀĘĈČ�ĔĞ�ėĚďĄ��Ĉ�ĕđď��ĒđĔĄďĄĕđĎČĔ�ĝ�ĕĚď�ĄĎĖĔĂćĚď�ĕđĖ�
'1$���ĒđĔĄďĄĕđĎČĔ�ĝ��Ü�ĺ��Ü�Ą�ĝ�ĄĒČĔĕĈĒÿ��Ēđē�ĕĄ�ćĈĐČÿ��ÿĒĄ�ĕđ��ĄĒĄĆĝ�
�Ĉďđ�Ą�ĝ�ĄĖĕāď��ĀĔĚ��ĈĕĄĆĒĄėāē��ĝĒČđ�51$��ċĄ�ĈĂďĄČ�ĄďĕČ�ĄĒÿĎĎĊĎđ�čĄČ�
ĔĖ��ĎĊĒĚ�ĄĕČčĝ�ĕĊē��ÿĒĄ�ċĄ�ĀĘĈČ��ĒđĔĄďĄĕđĎČĔ�ĝ��Ü�ĺ��Ü�Ą�ĝ�ćĈĐČÿ��Ēđē�
ĕĄ�ĄĒČĔĕĈĒÿ�
ñĈ�ĕĊď�ĂćČĄ�ĄčĒČąğē�ĎđĆČčā�Ċ��ĈĕĄĆĒĄėĝ�ĈďĊ�ĄĎĖĔĂćĄ�ĕđĖ�ĆđďČćĂđĖ�è�ĈĂďĄČ�Ċ�
îî��Ĉ��ĒđĔĄďĄĕđĎČĔ�ĝ��Ü�ĺ��Ü�Ą�ĝ�ćĈĐČÿ��Ēđē�ĕĄ�ĄĒČĔĕĈĒÿ��÷ĖďĈ�ğē�ĕđ��ĄĒĄ�
Ćĝ�Ĉďđ�Ą�ĝ�ĄĖĕāď��ĝĒČđ�51$��Ěē�Ą�đĕĀĎĈĔ�Ą�ĕĊē��ĈĕĄĆĒĄėāē�ĕĊē��ċĄ�ĈĂďĄČ�
ĄďĕČ�ĄĒÿĎĎĊĎđ�čĄČ�ĔĖ��ĎĊĒĚ�ĄĕČčĝ�ĕĊē��ÿĒĄ�ĀĘĈČ��ĒđĔĄďĄĕđĎČĔ�ĝ��Ü�ĺ��Ü�
Ą�ĝ�ĄĒČĔĕĈĒÿ��Ēđē�ĕĄ�ćĈĐČÿ�

�����éČĄ�ĕđ�ĆđďĂćČđ�ç�Ċ�čĚćČčā�ĄĎĖĔĂćĄ�ĈĂďĄČ�Ċ�ĄĎĖĔĂćĄ�îî�čĄČ�ĆČĄ�ĕđ�ĆđďĂćČđ�è�ĈĂďĄČ�Ċ�ĄĎĖĔĂćĄ�î�
çČĕČđĎĝĆĊĔĊ���øđ��ĝĒČđ�51$��đĖ�ĔĖďĕĂċĈĕĄČ�ĈĂďĄČ�ĔĖ��ĎĊĒĚ�ĄĕČčĝ��Ēđē�ĕĊ��ĂĄ�ĄĎĖĔĂćĄ�ĕĊē�

ćČ�Ďāē�ĀĎČčĄē�ĕđĖ�'1$�ĕđĖ�ĆđďČćĂđĖ��ì�ĄĎĖĔĂćĄ�ĄĖĕā�ĈĂďĄČ�Ċ��ĈĕĄĆĒĄėĝ�ĈďĊ�
čĄČ�đďđ�ÿĉĈĕĄČ��Ċ�čĚćČčā��ì�ĔĖ��ĎĊĒĚ�ĄĕČčā�ĄĎĖĔĂćĄ�ĕđĖ�'1$�ĕđĖ�ĆđďČćĂđĖ�
đďđ�ÿĉĈĕĄČ�čĚćČčā��7R�51$�ĈĂďĄČ�ĕđ�čČďĊĕĝ�ĄďĕĂĆĒĄėđ�ĕĊē��ĎĊĒđėđĒĂĄē�Ĉďĝē�
ĆđďČćĂđĖ��çėđĞ�ĎđČ�ĝď�ĕđ�51$�ćĊ�ČđĖĒĆĈĂĕĄČ�čĄĕÿ�ĕĊ��ĈĕĄĆĒĄėā��Ĉ��ĒđĔĄďĄ�
ĕđĎČĔ�ĝ��Ü�ĺ��Ü��Ĉ�čĄĎđĞ�Č�ĕĊď��Ċ�čĚćČčā�ĄĎĖĔĂćĄ�ĕđĖ�ĆđďČćĂđĖ��ĕĝĕĈ�ĄĖĕĝ�ċĄ�
ĈĂďĄČ�ĔĖ��ĎĊĒĚ�ĄĕČčĝ�čĄČ�ĄďĕČ�ĄĒÿĎĎĊĎđ��Ĉ�ĕĊď�ĄĎĖĔĂćĄ�ĄĖĕā�ĕđĖ�ĆđďČćĂđĖ��
ã�Ěē��ĝ�Ěē�ĆďĚĒĂĉđĖ�Ĉ�Ą�ĝ�ĕđ��đďĕĀĎđ�ĕĊē�ćČ�Ďāē�ĀĎČčĄē�ĕđĖ�'1$��đČ�ćĞđ�
čĎğďđČ�ĕđĖ��đĒĂđĖ�ĈĂďĄČ�ĔĖ��ĎĊĒĚ�ĄĕČčđĂ�čĄČ�ĄďĕČ�ĄĒÿĎĎĊĎđČ�ĔĖďĈ�ğē�čĄČ�Ċ�
čĚćČčā�ĄĎĖĔĂćĄ�ĕđĖ�ĆđďČćĂđĖ�ċĄ�ĈĂďĄČ�ĔĖ��ĎĊĒĚ�ĄĕČčā�čĄČ�ĄďĕČ�ĄĒÿĎĎĊĎĊ��Ĉ�
ĕĊď��Ċ�čĚćČčā�ĄĎĖĔĂćĄ�ĕđĖ��ÿĒĄ�Ċ�čĚćČčā�ĄĎĖĔĂćĄ�ĕđĖ�ĆđďČćĂđĖ�ċĄ�ĀĘĈČ�ĕđď�
ĂćČđ��ĒđĔĄďĄĕđĎČĔ�ĝ�čĄČ�ĕĊď�ĂćČĄ�ĄĎĎĊĎđĖĘĂĄ�ĄĉĚĕđĞĘĚď�ąÿĔĈĚď���ĝďđ��đĖ�
ĄďĕĂ�ĆČĄ�8�ċĄ�ĀĘĈČ�ø����Ĉ�ĕđ��ĝĒČđ�ĕđĖ�51$��đĖ��ĄĒÿĆĈĕĄČ�Ą�ĝ�ĕĊ��ĈĕĄĆĒĄėā�
ĕđĖ�ĆđďČćĂđĖ�

�����õĒČď�Ą�ĝ�ĕĊď�ĄĒĘā�čÿċĈ�ĆđďČćĂđĖ�Ė�ÿĒĘĈČ�ĀďĄē�Ė�đčČďĊĕāē��đ�đ�đĂđē��ĄĉĂ��Ĉ�ĕđĖē��ĈĕĄĆĒĄ�
ėČčđĞē��ĄĒÿĆđďĕĈē�Ą�đĕĈĎĈĂ�ĒĖċ�ČĔĕČčĝ�ĔĕđČĘĈĂđ�ĕĊē��ĈĕĄĆĒĄėāē�ĕđĖ�ĆđďČćĂđĖ�
ô�Ė�đčČďĊĕāē�ĈĂďĄČ��ĂĄ�ĈČćČčā�ĄĎĎĊĎđĖĘĂĄ�'1$�Ċ�đ�đĂĄ�ĄďĄĆďĚĒĂĉĈĕĄČ�Ą�ĝ�ĕđď�čĄĕÿĎĎĊĎđ�
ĔĖďćĖĄĔ�ĝ��ĈĕĄĆĒĄėČčğď��ĄĒĄĆĝďĕĚď�ĕđĖ�čĖĕĕÿĒđĖ�čĄČ�ĔĈ�ĄĖĕĝď��ĒđĔćĀďđďĕĄČ�đČ��ĈĕĄ�
ĆĒĄėČčđĂ��ĄĒÿĆđďĕĈē��đĖ�ĕđď�ĄďĄĆďĚĒĂĉđĖď�čĄċğē�čĄČ�Ċ�51$��đĎĖ�ĈĒÿĔĊ�ğĔĕĈ�ďĄ�ĐĈčČďā�
ĔĈČ�Ċ��ĈĕĄĆĒĄėā�ĕđĖ�ĆđďČćĂđĖ�
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êóêøçëôñêòô�ñçíìñç�íêøîïì÷�ïçøêùíùò÷ì÷
èîôðôéîç

íêñç��đ�
���
éČĄ�ĕČē�Ċ�ČĕĈĎĈĂē��ĒđĕÿĔĈČē���ĀĚē�čĄČ����ďĄ�ĆĒÿęĈĕĈ�Ĕĕđ�ĕĈĕĒÿćČĝ�ĔĄē�ĕđď�ĄĒČċ�ĝ�ĕĊē�ėĒÿĔĊē�čĄČ�
ćĂ�ĎĄ�ĕđĖ�ĕđ�ĆĒÿ��Ą��đĖ�ĄďĕČĔĕđČĘĈĂ�Ĕĕđ�ĔĚĔĕĝ�ĔĖ��ĎāĒĚ�ÿ�ĕĊē�

���ì�ćČ�Ďā�ĀĎČčĄ�ĕđĖ�'1$�ĐĈĕĖĎĂĆĈĕĄČ�čĄĕÿ�ĕĊ��ĈĕĄĆĒĄėā�Ą�ĝ�ĕđ�ĀďĉĖ�đ
Ą��51$��đĎĖ�ĈĒÿĔĊ
ą��'1$��đĎĖ�ĈĒÿĔĊ
Ć��'1$�ĈĎČčÿĔĊ
ć��'1$�ćĈĔ�ÿĔĊ�

ñđďÿćĈē��
���ôČ�ČĔĕĝďĈē�ĈĂďĄČ
Ą��'1$
ą��51$
Ć���ĒĚĕĈæďĈē
ć��ĖćĄĕÿďċĒĄčĈē�

ñđďÿćĈē��
���øĄ�ĖąĒČćğ�ĄĕĄ��ĄĒÿĆđďĕĄČ�ĞĔĕĈĒĄ�Ą�ĝ�ĔĞďĕĊĐĊ
Ą��ą�ĎĈ�ėđčĖĕĕÿĒĚď��Ĉ�ČđĞē
ą��ą�ĎĈ�ėđčĖĕĕÿĒĚď��Ĉ�ąĄčĕāĒČĄ
Ć���đďđčĎĚďČčğď�ĄďĕČĔĚ�ÿĕĚď��Ĉ�čĄĒčČďČčÿ�čĞĕĕĄĒĄ
ć��ą�ĎĈ�ėđčĖĕĕÿĒĚď��Ĉ�čĄĒčČďČčÿ�čĞĕĕĄĒĄ�

ñđďÿćĈē��
���÷ĞďćĈĔĊ�čĚćČčđďĂđĖ��Ĉ�ĄďĕČčĚćČčĝďČđ��ĒĄĆ�Ąĕđ�đČĈĂĕĄČ�čĄĕÿ�ĕĊď
Ą��ĄďĕČĆĒĄėā
ą���ĈĕÿėĒĄĔĊ
Ć���ĈĕĄĆĒĄėā
ć��ĄďĕĂĔĕĒđėĊ��ĈĕĄĆĒĄėā�

ñđďÿćĈē��
���÷ĕĄ�ÿĕđ�Ą��đĖ��ÿĔĘđĖď�Ą�ĝ�ĔĄčĘĄĒğćĊ�ćČĄąāĕĊ�ĘđĒĊĆĈĂĕĄČ
Ą��Ą�ÔĄďĕČċĒĖęĂďĊ
ą���ĄĒÿĆđďĕĄē�îû
Ć��ČďĔđĖĎĂďĊ
ć��ĄĖĐĊĕČčā�đĒ�ĝďĊ�

ñđďÿćĈē��
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íêñç��đ

òĄ�Ą�ĄďĕāĔĈĕĈ�ĔĕČē��ĄĒĄčÿĕĚ�ĈĒĚĕāĔĈČē�

����õğē�ĘĒĊĔČ�đ�đČđĞďĕĄČ�ĕĄ��đďđčĎĚďČčÿ�ĄďĕČĔğ�ĄĕĄ�ĆČĄ�ĕĊď�Ĉ�ČĎđĆā�đĒĆÿďĚď�ĔĖ�ąĄ�
ĕğď�ĔĕČē��ĈĕĄ�đĔĘĈĞĔĈČē�

ñđďÿćĈē��

����òĄ��ĈĒČĆĒÿęĈĕĈ�ĕĊ�ćČĄćČčĄĔĂĄ�čĎĚďđ�đĂĊĔĊē��Ĉ�ĕĊď�đ�đĂĄ�ćĊ�ČđĖĒĆāċĊčĈ�ĕđ��ĒĝąĄĕđ�
'ROO\�

ñđďÿćĈē��

����òĄ�ĈĐĊĆāĔĈĕĈ�ĆČĄĕĂ�Ċ�ĄďĕČĆĒĄėā�ĕđĖ�'1$�ĀĘĈČ��ĒđĔĄďĄĕđĎČĔ�ĝ��Ü��Ēđē��Ü�
ñđďÿćĈē��

����òĄ�ĄďĄėĀĒĈĕĈ��đČĄ�ċĒĈ�ĕČčÿ�ĔĖĔĕĄĕČčÿ�ĈĂďĄČ�Ą�ĄĒĄĂĕĊĕĄ�ĆČĄ�ďĄ�ĄďĄ�ĕĖĘċĈĂ�ĀďĄē�
�ČčĒđđĒĆĄďČĔ�ĝē�ĔĈ��ČĄ�čĄĎĎČĀĒĆĈČĄ�

ñđďÿćĈē��

íêñç��đ

÷Ĉ�ĕĒĈČē�ćČĄėđĒĈĕČčđĞē�ąČđĄďĕČ�

ćĒĄĔĕāĒĈē� �ĒĄĆ�Ąĕđ�đČĈĂĕĄČ�

čĎĈČĔĕā� čĄĎĎČĀĒĆĈČĄ� ĕĒČğď� ćČĄ�

ėđĒĈĕČčğď� �ČčĒđđĒĆĄďČĔ�ğď� ç��

è�čĄČ�é�ĄďĕĂĔĕđČĘĄ��÷ĕĄ��ĄĒĄčÿ�

ĕĚ�ćČĄĆĒÿ��ĄĕĄ�Ą�ĈČčđďĂĉĈĕĄČ�đ�

ĄĒČċ�ĝē� ĕĚď� �ČčĒđđĒĆĄďČĔ�ğď�

ĔĈ�ĔĘĀĔĊ��Ĉ�ĕđ�ĘĒĝďđ��÷ĕđ�ĘĒđ�

ďČčĝ�ćČÿĔĕĊ�Ą�Ą�ĝ���ĀĚē�W��Ċ�ĔĖ�

ĆčĀďĕĒĚĔĊ�ĕđĖ�đĐĖĆĝďđĖ�ĔĕđĖē�

ąČđĄďĕČćĒĄĔĕāĒĈē� ĈĂďĄČ� ĖęĊĎā�

čĄČ� ĔĕĄċĈĒā�� Ĉďğ� Ĕĕđ� ĘĒđďČčĝ�

ćČÿĔĕĊ�Ą�Ą�ĝ�W��ĀĚē�W��Ċ�ĔĖĆčĀ�

ďĕĒĚĔĊ� ĕđĖ� đĐĖĆĝďđĖ� ĈĂďĄČ� ĘĄ�

�ĊĎā�čĄČ�ĔĕĄċĈĒā�
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����ñĈ�ąÿĔĊ�ĕĄ�ĔĘā�ĄĕĄ�ďĄ�ĘĄĒĄčĕĊĒĂĔĈĕĈ�ĕđĖē��ČčĒđđĒĆĄďČĔ�đĞē�ç��è��é�ĔĈ�ĔĘĀĔĊ��Ĉ�ĕĊď�
ĈĐÿĒĕĊĔĊ�ĕĊē�Ąďÿ�ĕĖĐāē�ĕđĖē�Ą�ĝ�ĕĊ�ĔĖĆčĀďĕĒĚĔĊ�ĕđĖ�đĐĖĆĝďđĖ���đďÿćĈē�����çČĕČđĎđ�

ĆāĔĕĈ�ĕĊď�Ą�ÿďĕĊĔā�ĔĄē���đďÿćĈē����

ñđďÿćĈē���

����ñĈ�ąÿĔĊ�ĕĄ�ĔĘā�ĄĕĄ�ĔĈ��đČĄ�ėÿĔĊ�ĕĊē�čĄĎĎČĀĒĆĈČĄē�ĕĚď��ČčĒđđĒĆĄďČĔ�ğď�ĆĂďĈĕĄČ�Ċ�
�ĈĕĄąđĎā�ĕĊē�ĔĖĆčĀďĕĒĚĔĊē�ĕđĖ�ô��Ĕĕđď�ąČđĄďĕČćĒĄĔĕāĒĄ�ĝ�đĖ�čĄĎĎČĈĒĆĈĂĕĄČ�đ��ČčĒđ�

đĒĆĄďČĔ�ĝē�ç���đďÿćĈē�����çČĕČđĎđĆāĔĕĈ�ĕĊď�Ą�ÿďĕĊĔā�ĔĄē���đďÿćĈē����

ñđďÿćĈē��

����õğē�ĈĐĊĆĈĂĕĄČ�Ċ�ĈčċĈĕČčā�ėÿĔĊ�ĔĈ��ĂĄ�čĎĈČĔĕā�čĄĎĎČĀĒĆĈČĄ��ČčĒđđĒĆĄďČĔ�ğď�
ñđďÿćĈē��

����øČ�ĈďďđđĞ�Ĉ�Ĕā�ĈĒĄ��Ĉ�ĕđď�ĝĒđ�ĉĞ�ĚĔĊ���đďÿćĈē�����õđČĄ�ĈĂďĄČ�ĕĄ��ĒđěĝďĕĄ�ĕĊē�ĉĞ�ĚĔĊē�
��đďÿćĈē����

ñđďÿćĈē��

íêñç��đ

�ĂďĈĕĄČ�ĕđ��ĄĒĄčÿĕĚ��Ĉ�ĕĂćČđ��đĖ��ĄĒÿĆĈĕĄČ�Ą�ĝ�ĀďĄ�ąĄčĕāĒČđ�

+22&Ô�ĈċĈČđďĂďĊÔĄĎĄďĂďĊÔĔĈĒĂďĊÔĄĔ�ĄĒĄĆĂďĊÔ�ĈċĈČđďĂďĊÔ1+�

����òĄ�ĆĒÿęĈĕĈ�ĕđ�ĕ�ā�Ą�ĕđĖ�ćĂčĎĚďđĖ�'1$��đĖ�čĚćČčđ�đČĈĂ�ĕđ��ĄĒĄ�ÿďĚ��Ĉ�ĕĂćČđ���đ�
ďÿćĈē�����òĄ�đĒĂĔĈĕĈ�ĕđ��Ü�čĄČ��Ü�ÿčĒđ�čÿċĈ�ĄĎĖĔĂćĄē���đďÿćĈē����čĄČ�ďĄ�ĄČĕČđĎđĆāĔĈĕĈ�

ĕĊď�Ą�ÿďĕĊĔā�ĔĄē� ��đďÿćĈē�����òĄ�čĄċđĒĂĔĈĕĈ�ĕĊď�čĚćČčā�čĄČ�ĕĊ��Ċ�čĚćČčā�ĄĎĖĔĂćĄ�

��đďÿćĈē����čĄČ�ďĄ�ĄČĕČđĎđĆāĔĈĕĈ�ĕĊď�Ą�ÿďĕĊĔā�ĔĄē���đďÿćĈē����

�ĂďđďĕĄČ�ĕĄ�čĚćČčĝďČĄ�

ĄĎĄďĂďĊ�ĺ�*&8��ĄĔ�ĄĒĄĆĂďĊ�ĺ�$$8���ĈċĈČđďĂďĊ�ĺ�$8*��ĔĈĒĂďĊ�ĺ�8&8�
øđ�čĚćČčĝďČđ�ĎāĐĊē�ĈĂďĄČ�ĕđ��8*$�

ñđďÿćĈē���

����ñ�đĒĈĂ�Ċ��ĄĒĄ�ÿďĚ�ĄĎĖĔĂćĄ�ďĄ�čđ�ĈĂ�Ą�ĝ�ĕĊď��ĈĒČđĒČĔĕČčā�ĈďćđďđĖčĎĈÿĔĊ�(FR5,���đ�
ďÿćĈē�����òĄ�ĄČĕČđĎđĆāĔĈĕĈ�ĕĊď�Ą�ÿďĕĊĔā�ĔĄē���đďÿćĈē�����

ñđďÿćĈē��

����õğē� ĔĘĊ�ĄĕĂĉĈĕĄČ� ĕđ� ĔĞ��Ďđčđ� ĀďĄĒĐĊē� ĕĊē� �ĒĚĕĈěďđĔĞďċĈĔĊē� ��đďÿćĈē� ���� ç�ĝ� ĕČ�
Ą�đĕĈĎĈĂĕĄČ�ĕđ��đĎĞĔĚ�Ą���đďÿćĈē����

ñđďÿćĈē��
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������
ôČ�ĔĚĔĕĀē�Ą�ĄďĕāĔĈČē�ĈĂďĄČ�
���Ą
���Ć
���ć
���ą
���Ć

íêñç��đ

����ïÿċĈ�ĈĂćđē�ĄďĕČĔğ�Ąĕđē��đĖ�ĄďĄĆďĚĒĂĉĈČ�ĀďĄď�ĄďĕČĆđďČčĝ�čĄċđĒČĔĕā��ĄĒÿĆĈĕĄČ�Ą�ĝ��ČĄ�
đ�ÿćĄ�ĝ�đČĚď�è�ĎĈ�ėđčĖĕĕÿĒĚď���đĖ�Ą�đĕĈĎđĞď�ĀďĄď�čĎğďđ��øĄ�ĄďĕČĔğ�ĄĕĄ��đĖ��ĄĒÿĆđ�
ďĕĄČ�Ą�ĝ�ĀďĄď�čĎğďđ�è�ĎĈ�ėđčĖĕĕÿĒĚď�đďđ�ÿĉđďĕĄČ��đďđčĎĚďČčÿ��øĄ��đďđčĎĚďČčÿ�ĄďĕČĔğ�
�ĄĕĄ�ĈĂďĄČ��đĎĞ�ĔĊ�ĄďĕČčÿ�ĔĕĊď�îĄĕĒČčā��ĆČĄ�ĕĊď�Ĉ�ČĎđĆā�đĒĆÿďĚď�ĔĖ�ąĄĕğď�ĆČĄ��ĈĕĄ�ĝ�
ĔĘĈĖĔĊ��øĄ�čĞĕĕĄĒĄ�ĕĚď�đĒĆÿďĚď�ĀĘđĖď�ĔĕĊď�Ĉ�ČėÿďĈČÿ�ĕđĖē�ĈČćČčÿ�ĄďĕČĆĝďĄ�Ĉ�ČėĄďĈĂĄē��
�đĖ�ĄďĄĆďĚĒĂĉđďĕĄČ�Ą�ĝ�ĈČćČčÿ��đďđčĎĚďČčÿ�ĄďĕČĔğ�ĄĕĄ��ñĈ�ĕĄ��đďđčĎĚďČčÿ�ĄďĕČĔğ�ĄĕĄ�
��đĒĈĂ�ďĄ�ĆĂďĈČ�ĀĎĈĆĘđē�ĕĚď�đĒĆÿďĚď�ćĚĒĊĕğď��ĆČĄ�ďĄ�ćČĄ�ČĔĕĚċĈĂ�Ąď�ĕĄČĒČÿĉđĖď�ĄďđĔđĎđ�
ĆČčÿ��Ĉ�ĕĄ�ĄďĕĂĔĕđČĘĄ�ĕĚď�ĄĔċĈďğď��àĕĔČ��ĈĂďĄČ�ćĖďĄĕĝď�ďĄ�Ą�đėĈĖĘċĈĂ�Ċ�Ą�ĝĒĒČęĊ�čĄČ�đČ�
�ĈĕĄ�đĔĘĈĞĔĈČē�ďĄ�ĈĂďĄČ�Ĉ�ČĕĖĘĈĂē�

����øđ��ĒĝąĄĕđ�'ROO\�ćĊ�ČđĖĒĆāċĊčĈ��ĝĕĄď�đ��ĖĒāďĄē�Ĉďĝē�čĖĕĕÿĒđĖ�ĕđĖ��ĄĔĕČčđĞ�ĄćĀďĄ�Ĉďĝē�
ĈĐÿĘĒđďđĖ��ĒĝąĄĕđĖ�ĕđ�đċĈĕāċĊčĈ�Ĕĕđ�ĚÿĒČđ�Ĉďĝē�ÿĎĎđĖ��ĒĝąĄĕđĖ��ç�ĝ�ĕđ�ĚÿĒČđ�ĈĂĘĈ�
�ĒđĊĆđĖ�ĀďĚē�ĄėĄČĒĈċĈĂ�đ��ĖĒāďĄē��øđ�Ā�ąĒĖđ�ĕđ�đ�đĂđ�ćĊ�ČđĖĒĆāċĊčĈ�ĞĔĕĈĒĄ�Ą�ĝ�����
ćČĄČĒĀĔĈČē�Ĉ�ėĖĕĈĞĕĊčĈ�ĔĕĊ��āĕĒĄ�ċĈĕāē��ĊĕĀĒĄē��ĒđąĄĕĂďĄē��Ċ�đ�đĂĄ�ĆĀďďĊĔĈ�ĕĊ�'ROO\�

����ôČ�'1$��đĎĖ�ĈĒÿĔĈē�ĎĈČĕđĖĒĆđĞď��ĝďđ��Ēđē�čĄċđĒČĔ�ĀďĊ�čĄĕĈĞċĖďĔĊ�čĄČ�ĕđ�đċĈĕđĞď�ĕĄ�
ďđĖčĎĈđĕĂćČĄ�Ĕĕđ�ĈĎĈĞċĈĒđ��Ü�ÿčĒđ�ĕĊē�ćĈđĐĖĒČąĝĉĊē�ĕđĖ�ĕĈĎĈĖĕĄĂđĖ�ďđĖčĎĈđĕČćĂđĖ�čÿċĈ�
ĄďĄ�ĕĖĔĔĝ�ĈďĊē�ĄĎĖĔĂćĄē��àĕĔČ��ĎĀ�Ĉ�ĝĕČ�ĄďĕČĆĒĄėā�ĆĂďĈĕĄČ��Ĉ��ĒđĔĄďĄĕđĎČĔ�ĝ��Ü��Ēđē�
�Ü��ïÿċĈ�ďĈđĔĖďĕČċĀ�ĈďĊ�ĄĎĖĔĂćĄ�ċĄ�ĀĘĈČ��ĒđĔĄďĄĕđĎČĔ�ĝ��Üĺ��Ü��àĕĔČ��ĔĈ�čÿċĈ�ćČ�Ďā�ĀĎČčĄ�
�đĖ��ĄĒÿĆĈĕĄČ�đČ�ćĞđ�ĄĎĖĔĂćĈē�ċĄ�ĈĂďĄČ�ĄďĕČ�ĄĒÿĎĎĊĎĈē�

����ã�Ěē�ĝĎđČ� đČ� Ė�ĝĎđČ�đČ� đĒĆĄďČĔ�đĂ�� ĆČĄ� ďĄ�ĄďĄ�ĕĖĘċĈĂ� ĀďĄē��ČčĒđđĒĆĄďČĔ�ĝē� ĈĂďĄČ�Ą�Ą�
ĒĄĂĕĊĕđ�ďĄ���đĒĈĂ�ďĄ��Ēđ�ĊċĈĞĈĕĄČ�Ą�ĝ�ĕđ��ĈĒČąÿĎĎđď�Ĕĕđ�đ�đĂđ�ĄďĄ�ĕĞĔĔĈĕĄČ��ČĄ�ĔĈČĒÿ�
ċĒĈ�ĕČčğď�ĔĖĔĕĄĕČčğď��÷¬�ĄĖĕÿ��ĈĒČĎĄ�ąÿďđďĕĄČ�đ�ÿďċĒĄčĄē��ĕđ�ÿĉĚĕđ��ćČÿėđĒĄ��ĈĕĄĎĎČčÿ�
ČĝďĕĄ�čĄČ�ĕđ�ďĈĒĝ��ì��ĊĆā�ÿďċĒĄčĄ�ĆČĄ�ĕđĖē�ĄĖĕĝĕĒđėđĖē��ČčĒđđĒĆĄďČĔ�đĞē�ĈĂďĄČ�ĕđ�&ô��
ĕĊē�Ąĕ�ĝĔėĄČĒĄē��Ĉďğ�ĆČĄ�ĕđĖē�ĈĕĈĒĝĕĒđėđĖē�ćČÿėđĒĈē�đĒĆĄďČčĀē�ĈďğĔĈČē�ĝ�Ěē�đČ�ĖćĄ�
ĕÿďċĒĄčĈē��ì��ĊĆā�ĄĉğĕđĖ�ĆČĄ�ĕđĖē��ĈĒČĔĔĝĕĈĒđĖē��ČčĒđđĒĆĄďČĔ�đĞē�ĈĂďĄČ�ĕĄ�Ą��ĚďČĄčÿ�
ā�ĕĄ�ďČĕĒČčÿ�ČĝďĕĄ��òô�

����
÷ā�ĈĒĄ�đČ��ČčĒđđĒĆĄďČĔ�đĂ�đČ�đ�đĂđČ�ĘĒĊĔČ�đ�đČđĞďĕĄČ�ĆČĄ�ĕĊď��ĄĒĄĆĚĆā�ĘĒāĔČ�Ěď��Ēđěĝ�
ďĕĚď��ĝ�Ěē�ĄďĕČąČđĕČčÿ�ā�ĀďĉĖ�Ą����đĒđĞď�ďĄ�ĄďĄ�ĕĖĘċđĞď�Ĕĕđ�ĈĒĆĄĔĕāĒČđ�čĄČ�ĔĈ��ĈĆÿĎĊ�
čĎĂ�ĄčĄ�ĔĕČē�ąČđ�ĊĘĄďČčĀē��đďÿćĈē�čÿĕĚ�Ą�ĝ�ĄĖĔĕĊĒÿ�ĈĎĈĆĘĝ�ĈďĈē�ĔĖďċāčĈē�čĄĎĎČĀĒĆĈČ�
Ąē��éČĄ�ĕĊď�Ąďÿ�ĕĖĐā�ĕđĖē�ĘĒĊĔČ�đ�đČđĞďĕĄČ�ĕĈĘďĊĕÿ�ċĒĈ�ĕČčÿ�ĖĎČčÿ��çĖĕÿ��ĒĀ�ĈČ�ďĄ��ĈĒČ�
ĀĘđĖď��ĊĆā�ÿďċĒĄčĄ���ĊĆā�ĄĉğĕđĖ�čĄČ�ČĝďĕĄ��÷ĕĊď��ĈĒĂ�ĕĚĔĊ�ĄĈĒĝąČĚď��ČčĒđđĒĆĄďČĔ�ğď��
ĈĂďĄČ�Ą�ĄĒĄĂĕĊĕĊ�Ċ��ĄĒđĖĔĂĄ�đĐĖĆĝďđĖ��
øĄ�ċĒĈ�ĕČčÿ�ĖĎČčÿ��đĖ�ĘĒĊĔČ�đ�đČđĞďĕĄČ�ĆČĄ�ĕĊď�Ąďÿ�ĕĖĐĊ�ĕĚď��ČčĒđđĒĆĄďČĔ�ğď�Ĕĕđ�ĈĒĆĄ�
ĔĕāĒČđ���đĒĈĂ�ďĄ�ĈĂďĄČ�ĖĆĒÿ�ā�ĔĕĈĒĈÿ��
øĄ�ĖĆĒÿ�ċĒĈ�ĕČčÿ�ĖĎČčÿ��ĈĒČĀĘđĖď�ĝĎĄ�ĕĄ�ċĒĈ�ĕČčÿ�ĔĖĔĕĄĕČčÿ��đĖ�ĄďĄėĀĒċĊčĄď��ĒđĊĆđĖ�
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�ĀďĚē�ćČĄĎĖ�ĀďĄ�ĔĈ�ďĈĒĝ��øĄ�ĔĕĈĒĈÿ�ċĒĈ�ĕČčÿ�ĖĎČčÿ��ĄĒĄĔčĈĖÿĉđďĕĄČ��Ĉ�Ąďÿ�ČĐĊ�ĕđĖ�ĖĆĒđĞ�
ċĒĈ�ĕČčđĞ�ĖĎČčđĞ��Ĉ�ĀďĄď��đĎĖĔĄčĘĄĒĂĕĊ��đĖ��ĒđĀĒĘĈĕĄČ�Ą�ĝ�ėĞčĊ��ĕđ�ÿĆĄĒ�

íêñç��R�

���
����ô��ČčĒđđĒĆĄďČĔ�ĝē�ç�ĈĂďĄČ��ĒđĄČĒĈĕČčÿ�ĄĈĒĝąČđē��ô��ČčĒđđĒĆĄďČĔ�ĝē�è�ĈĂďĄČ�Ė�đĘĒĈĚĕČčÿ�
ĄĈĒĝąČđē��ô��ČčĒđđĒĆĄďČĔ�ĝē�é�ĈĂďĄČ�Ė�đĘĒĈĚĕČčÿ�ĄďĄĈĒĝąČđē�
ôČ��ĄĒÿĆđďĕĈē��đĖ�Ĉ�ĊĒĈÿĉđĖď�ĕđ�ĘĒĝďđ�ćČ�ĎĄĔČĄĔ�đĞ�čĄČ�čĄĕÿ�ĔĖďĀ�ĈČĄ�ĕđ�ĒĖċ�ĝ�Ąďÿ�
�ĕĖĐĊē�ĕĚď��ČčĒđđĒĆĄďČĔ�ğď�ĈĂďĄČ�Ċ�ćČĄċĈĔČ�ĝĕĊĕĄ�ċĒĈ�ĕČčğď�ĔĖĔĕĄĕČčğď��ĕđ�Sì��ĕđ�ô��
čĄČ� Ċ� ċĈĒ�đčĒĄĔĂĄ��ì� �ĄĒđĖĔĂĄ� ā� Ą�đĖĔĂĄ�ô�� ��đĒĈĂ� ďĄ� ąđĊċāĔĈČ� ā� ďĄ� ĄďĄĔĕĈĂĎĈČ� ĕĊď�
Ąďÿ�ĕĖĐĊ� ĕĚď��ČčĒđđĒĆĄďČĔ�ğď��ù�ÿĒĘđĖď��ČčĒđđĒĆĄďČĔ�đĂ��đĖ�ĆČĄ� ĕĊď�Ąďÿ�ĕĖĐā� ĕđĖē�
Ą�ĄČĕđĞď�ĖęĊĎā�ĔĖĆčĀďĕĒĚĔĊ�ô���Ė�đĘĒĈĚĕČčÿ�ĄĈĒĝąČđČ��ĝ�Ěē�ĕĄ�ąĄčĕāĒČĄ�ĕđĖ�ĆĀďđĖē�
0\FREDFWHULXP��ÞĎĎđČ��ČčĒđđĒĆĄďČĔ�đĂ��ĝ�Ěē�đČ��ĞčĊĕĈē��đĖ�ĘĒĊĔČ�đ�đČđĞďĕĄČ�ĔĕĊď�ĄĒ�
ĕđąČđ�ĊĘĄďĂĄ��ĄďāčđĖď�ĔĕĊď�čĄĕĊĆđĒĂĄ�ĕĚď��ČčĒđđĒĆĄďČĔ�ğď��đĖ�ĄďĄ�ĕĞĔĔđďĕĄČ��ĄĒđĖ�
ĔĂĄ�ô���Ĉ� ĕĄĘĞĕĈĒđ�ĒĖċ�ĝ�Ą�¬�ĝĕČ� Ą�đĖĔĂĄ�ô�� ��ĒđĄČĒĈĕČčÿ�ĄĈĒĝąČđČ��� øĀĎđē�� Ė�ÿĒĘđĖď�
�ČčĒđđĒĆĄďČĔ�đĂ�ĝ�Ěē�ąĄčĕāĒČĄ�ĕđĖ�ĆĀďđĖē�&ORVWULGLXP�ĆČĄ�ĕđĖē�đ�đĂđĖē�ĕđ�ô��ĈĂďĄČ�ĕđĐČčĝ�
�Ė�đĘĒĈĚĕČčÿ�ĄďĄĈĒĝąČđČ��
ñĈ�ąÿĔĊ�ĕĄ��ĄĒĄ�ÿďĚ�čĄČ�ĕĄ�ćĈćđ�ĀďĄ�Ą�ĝ�ĕĄ�ćđċĀďĕĄ�ćČĄĆĒÿ��ĄĕĄ�ĔĖďÿĆĈĕĄČ�ĈĞčđĎĄ�
ĝĕČ��đ��ČčĒđđĒĆĄďČĔ�ĝē�ç�ĈĂďĄČ��ĒđĄČĒĈĕČčÿ�ĄĈĒĝąČđē�ĄėđĞ�čĄĕÿ�ĕđ�ĘĒđďČčĝ�ćČÿĔĕĊ�Ą���ĺ�
W���đĖ�Ċ�ĔĖĆčĀďĕĒĚĔĊ�ĕđĖ�ô��ĈĂďĄČ�ĔĕĄċĈĒÿ�ĖęĊĎā��đ��ĎĊċĖĔ�ĝē�ĕđĖ�ĔĖďĈĘğē�ĄĖĐÿďĈĕĄČ�
�Ĉ�ĕđď�ĘĒĝďđ�čĄČ�Ą�ĝ�ĕĊ�ĘĒđďČčā�ĔĕČĆ�ā�W��čĄČ��Ĉĕÿ��đĖ�ĔĖĆčĀďĕĒĚĔĊ�ĕđĖ�ô��ĈĂďĄČ�ĔĕĄċĈĒÿ�
ĘĄ�ĊĎā��ėĄĂďĈĕĄČ�ďĄ��Ċď�Ĉ�ĊĒĒĈÿĉĈĕĄČ�ĔĊ�ĄďĕČčÿ�đ�ĒĖċ�ĝē�ĕĊē�ĄĞĐĊĔĊē�ĕđĖ��ĎĊċĖĔ�đĞ�
ĕĚď��ČčĒđąĂĚď�ç�
ô��ČčĒđđĒĆĄďČĔ�ĝē�è�ĈĂďĄČ�Ė�đĘĒĈĚĕČčÿ�ĄĈĒĝąČđē��čĄċğē��ĄĒĄĕĊĒĈĂĕĄČ�ĝĕČ�Ĕĕđ�ĘĒđďČčĝ�
ćČÿĔĕĊ�Ą���ĺ�W���đĖ�Ċ�ĔĖĆčĀďĕĒĚĔĊ�ĕđĖ�ô��ĈĂďĄČ�ĖęĊĎā��ĄĖĐÿďĈĕĄČ�đ��ĎĊċĖĔ�ĝē�ĕĊē�čĄĎ�
ĎČĀĒĆĈČĄē��Ĉďğ�ĕĊ�ĘĒđďČčā�ĔĕČĆ�ā�W��čĄČ��Ĉĕÿ���đĖ�Ċ�ĔĖĆčĀďĕĒĚĔĊ�ĕđĖ�ô��ĈĂďĄČ�ĘĄ�ĊĎā��đ�
�ĎĊċĖĔ�ĝ�ĕĚď��ČčĒđąĂĚď��ĈČğďĈĕĄČ�
øĀĎđē��đ��ČčĒđđĒĆĄďČĔ�ĝē�é�ĈĂďĄČ�Ė�đĘĒĈĚĕČčÿ�ĄďĄĈĒĝąČđē�ĄėđĞ�čĄĕÿ�ĕđ�ĘĒđďČčĝ�ćČÿĔĕĊ�Ą�
��ĺ�W���đĖ�Ċ�ĔĖĆčĀďĕĒĚĔĊ�ĕđĖ�đĐĖĆĝďđĖ�ĈĂďĄČ�ĖęĊĎā��ĄĖĕĝē�ċĄďĄĕğďĈĕĄČ�

����ì��ĈĕĄąđĎā�ĕĊē�ĔĖĆčĀďĕĒĚĔĊē�ĕđĖ�ô��Ĕĕđď�ąČđĄďĕČćĒĄĔĕāĒĄ�ĔĖ�ąĄĂďĈČ�čĄĕÿ�ĕĊď�ĈčċĈĕČčā�
ėÿĔĊ�ĕĊē�čĄĎĎČĀĒĆĈČĄē�ĕđĖ��ČčĒđđĒĆĄďČĔ�đĞ�ç�
ã�Ěē�ėĄĂďĈĕĄČ�Ą�ĝ�ĕđ�ćđċĀď�ćČÿĆĒĄ��Ą��ĈĕĄąđĎāē�ĕđĖ��ĎĊċĖĔ�đĞ�ĕđĖ��ČčĒđđĒĆĄďČĔ�đĞ�
ç�ĔĕĊď�čĄĎĎČĀĒĆĈČĄ�ĔĈ�ĔĖďÿĒĕĊĔĊ��Ĉ�ĕđ�ĘĒĝďđ��čĄĕÿ�ĕĊ�ĘĒđďČčā�ĔĕČĆ�ā�W���đĖ��ĈĕĄąÿĎĎĈĕĄČ�
Ċ�ĔĖĆčĀďĕĒĚĔĊ�ĕđĖ�ô��Ĕĕđď�ąČđĄďĕČćĒĄĔĕāĒĄ��Ċ�čĄĎĎČĀĒĆĈČĄ�ąĒĂĔčĈĕĄČ�ĔĈ�ĈčċĈĕČčā�ėÿĔĊ�
ĄėđĞ�đ��ĎĊċĖĔ�ĝē�ĔĖďĈĘğē�ĄĖĐÿďĈĕĄČ�ĔĈ�ĔĖďÿĒĕĊĔĊ��Ĉ�ĕđ�ĘĒĝďđ�

����ïĎĈČĔĕā�čĄĎĎČĀĒĆĈČĄ��÷¬�ĄĖĕĝ�ĕđď�ĕĞ�đ�ĉĞ�ĚĔĊē�ĕđ�đċĈĕĈĂĕĄČ�Ĕĕđ�ąČđĄďĕČćĒĄĔĕāĒĄ�đĒČ�
Ĕ�ĀďĊ��đĔĝĕĊĕĄ�Ą�đĔĕĈČĒĚ�ĀďđĖ�ċĒĈ�ĕČčđĞ�ĖĎČčđĞ��Ċ�đ�đĂĄ�Ĉ�ąđĎČÿĉĈĕĄČ��Ĉ�ĄĒĘČčā�čĄĎ�
ĎČĀĒĆĈČĄ��ČčĒđđĒĆĄďČĔ�ğď��ì�čĄĎĎČĀĒĆĈČĄ�ĔĖďĈĘĂĉĈĕĄČ��ĀĘĒČ�ĕĊď��ĄĒĄĆĚĆā�ĕđĖ�Ĉ�ČċĖ�ĊĕđĞ�
�Ēđěĝďĕđē��÷ĕĊď�čĎĈČĔĕā�čĄĎĎČĀĒĆĈČĄ�đČ�ėÿĔĈČē�Ąďÿ�ĕĖĐĊē�ĕĚď��ČčĒđđĒĆĄďČĔ�ğď�ĈĂďĄČ�Ċ�
ĎĄďċÿďđĖĔĄ��Ċ�ĈčċĈĕČčā��Ċ�ĔĕĄĕČčā�čĄČ�Ċ�ėÿĔĊ�ċĄďÿĕđĖ��ïĄĕÿ�ĕĊď�ĈčċĈĕČčā�ėÿĔĊ��đČ��ČčĒđ�
đĒĆĄďČĔ�đĂ�ćČĄČĒđĞďĕĄČ��Ĉ�ĕĄĘĞ�ĒĖċ�ĝ��Ĉ�ĈČćā�Ċ�čĄĎĎČĀĒĆĈČĄ��ĒĄĆ�Ąĕđ�đČĈĂĕĄČ�čÿĕĚ�Ą�ĝ�
ÿĒČĔĕĈē�ĔĖďċāčĈē�ċĈĒ�đčĒĄĔĂĄē��Sì��ĔĖĆčĀďĕĒĚĔĊē�ô��čĄČ�Ĕĕđ�ĖĎČčĝ�čĄĎĎČĀĒĆĈČĄē�Ė�ÿĒ�
ĘđĖď�ÿėċđďĄ�ċĒĈ�ĕČčÿ�ĔĖĔĕĄĕČčÿ��çĖĕā�Ċ�ėÿĔĊ�Ąďÿ�ĕĖĐĊē�đďđ�ÿĉĈĕĄČ�ĈčċĈĕČčā��Ĉ�ĈČćā�đ�
ĄĒČċ�ĝē�ĕĚď��ČčĒđđĒĆĄďČĔ�ğď�ĄĖĐÿďĈĕĄČ�ĈčċĈĕČčÿ�

����ô�ĝĒđē�ĉĞ�ĚĔĊ��ĄĎĄČĝĕĈĒĄ�ĘĒĊĔČ�đ�đČĈĂĕđ��ĝďđ�ĆČĄ�ĄďĄĈĒĝąČĈē�ćČĈĒĆĄĔĂĈē�ĄĎĎÿ�Ĕā�ĈĒĄ�
ĘĒĊĔČ�đ�đČĈĂĕĄČ��Ĉ�ĕĊď�ĈĖĒĈĂĄ�ĀďďđČĄ�čĄČ��ĈĒČĎĄ�ąÿďĈČ�ĝĎĈē�ĕČē�ćČĈĒĆĄĔĂĈē��ĄĈĒĝąČĈē�čĄČ�
ĄďĄĈĒĝąČĈē��øĄ��ĒđěĝďĕĄ�ĕĊē�ĉĞ�ĚĔĊē�ĈĂďĄČ�ĈĂĕĈ�ĕĄ�ĂćČĄ�ĕĄ�čĞĕĕĄĒĄ��đĖ�đďđ�ÿĉđďĕĄČ�ąČđ�ÿ�
ĉĄ�ĈĂĕĈ��ĒđěĝďĕĄ�ĕĚď�čĖĕĕÿĒĚď�ĝ�Ěē��ĒĚĕĈæďĈē�čĄČ�ĄďĕČąČđĕČčÿ�
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���� �����Ü�$7*�$$7�7&7�*&7�$7*�7*$��Ü���
� �����Ü�7$&�77$�$*$�&*$�7$&�$&7�

�Ü���
ñĈ�ĕĊ��ĈĕĄĆĒĄėā��đČ��ĎĊĒđėđĒĂĈē��đĖ�ąĒĂĔčđďĕĄČ�ĔĕĄ�ĆđďĂćČĄ��ĈĕĄėĀĒđďĕĄČ�Ĕĕđ�P51$�
�Ĉ�ąÿĔĊ�ĕĊ�ĔĖ��ĎĊĒĚ�ĄĕČčĝĕĊĕĄ�ĕĚď�ďđĖčĎĈđĕČćČčğď�ąÿĔĈĚď��ì�ĄĎĎĊĎđĖĘĂĄ�ĕĚď�ąÿĔĈĚď�
ĕđĖ�P51$�čĄċđĒĂĉĈČ�ĕĊď�ĄĎĎĊĎđĖĘĂĄ�ĕĚď�Ą�ČďđĐĀĚď�ĔĕČē��ĒĚĕĈæďĈē��Ĉ�ąÿĔĊ�ĀďĄď�čğćČčĄ�
ĄďĕČĔĕđĂĘČĔĊē�ďđĖčĎĈđĕČćĂĚď�P51$��Ĉ�Ą�ČďđĐĀĄ��ĒĚĕĈěďğď��đ�đ�đĂđē�đďđ�ÿĉĈĕĄČ�ĆĈďĈĕČčĝē�
čğćČčĄē�
ô�ĆĈďĈĕČčĝē� čğćČčĄē� ĈĂďĄČ� čğćČčĄē� ĕĒČ�ĎĀĕĄē�� ćĊĎĄćā��ČĄ� ĕĒČÿćĄ� ďđĖčĎĈđĕČćĂĚď�� ĕđ� čĚ�
ćČčĝďČđ�� čĚćČčđ�đČĈĂ� ĀďĄ� Ą�ČďđĐĞ��ô� ĆĈďĈĕČčĝē� čğćČčĄē� ĈĂďĄČ� ĔĖďĈĘāē�� ćĊĎĄćā� ĕđ�P51$�
ćČĄąÿĉĈĕĄČ� ĔĖďĈĘğē�Ąďÿ� ĕĒĂĄ� ďđĖčĎĈđĕĂćČĄ� ĘĚĒĂē� ďĄ��ĄĒĄĎĈĂ�ĈĕĄČ� čÿ�đČđ� ďđĖčĎĈđĕĂćČđ��
ô�ĆĈďĈĕČčĝē�čğćČčĄē�ĈĂďĄČ��Ċ�Ĉ�ČčĄĎĖ�ĕĝ�Ĉďđē��ćĊĎĄćā�čÿċĈ�ďđĖčĎĈđĕĂćČđ�ĄďāčĈČ�ĔĈ�ĀďĄ�
�ĝďđ�čĚćČčĝďČđ�
ô�ĆĈďĈĕČčĝē�čğćČčĄē�ĀĘĈČ�čĚćČčĝďČđ�ĀďĄĒĐĊē�čĄČ�čĚćČčĝďČĄ�ĎāĐĊē��øđ�čĚćČčĝďČđ�ĀďĄĒĐĊē�ĔĈ�
ĝĎđĖē�ĕđĖē�đĒĆĄďČĔ�đĞē�ĈĂďĄČ�ĕđ��Ü$8*�Ü�čĄČ�čĚćČčđ�đČĈĂ�ĕđ�Ą�ČďđĐĞ��ĈċĈČđďĂďĊ��ù�ÿĒĘđĖď�
ĕĒĂĄ�čĚćČčĝďČĄ�ĎāĐĊē��ĕĄ��Ü8$*�Ü��

�Ü8*$�Ü�čĄČ�
�Ü8$$�Ü��ì��ĄĒđĖĔĂĄ�ĕĚď�čĚćČčđďĂĚď�ĄĖĕğď�Ĕĕđ�

�ĝĒČđ�ĕđĖ�P51$�đćĊĆĈĂ�Ĕĕđď�ĕĈĒ�ĄĕČĔ�ĝ�ĕĊē�ĔĞďċĈĔĊē�ĕĊē��đĎĖ�Ĉ�ĕČćČčāē�ĄĎĖĔĂćĄē�
ô�ĝĒđē�čĚćČčĝďČđ�ćĈď�ĄėđĒÿ��ĝďđ�ĕđ�P51$�ĄĎĎÿ�čĄČ�ĕđ�ĆđďĂćČđ�Ą�ĝ�ĕđ�đ�đĂđ��ĄĒÿĆĈĕĄČ��
àĕĔČ��ĆČĄ��ĄĒÿćĈČĆ�Ą��ĕđ�čĚćČčĝďČđ�ĀďĄĒĐĊē��Ü$8*�Ü�ĄďĕČĔĕđČĘĈĂ�Ĕĕđ�čĚćČčĝďČđ�ĀďĄĒĐĊē�ĕĊē�
čĚćČčāē�ĄĎĖĔĂćĄē�ĕđĖ�ĆđďČćĂđĖ��Ü$7*�Ü�č�đ�č��øđ�ĕ�ā�Ą�Ĉďĝē�ĆđďČćĂđĖ��čĄČ�ĕđĖ�P51$�ĕđĖ��đĖ�
čĚćČčđ�đČĈĂ��ČĄ��đĎĖ�Ĉ�ĕČćČčā�ĄĎĖĔĂćĄ��ĄĒĘĂĉĈČ��Ĉ�ĕđ�čĚćČčĝďČđ�ĀďĄĒĐĊē�čĄČ�ĕĈĎĈČğďĈČ��Ĉ�
ĕđ�čĚćČčĝďČđ�ĎāĐĊē�
ñĈ�ĕĊ��ĈĕÿėĒĄĔĊ�Ċ�đ�đĂĄ��ĒĄĆ�Ąĕđ�đČĈĂĕĄČ�ĔĕĄ�ĒČąđĔğ�ĄĕĄ��ĄĒđĖĔĂĄ��đĎĎğď��ĒĚĕĈěďğď�
čĄČ�ĈďĀĒĆĈČĄē��Ċ�ĆĈďĈĕČčā��ĎĊĒđėđĒĂĄ�Ą�ĝ�ĕđ�P51$�ĝ�đĖ�ąĒĂĔčĈĕĄČ��Ĉ�ĕĊ��đĒėā�ĄĎĎĊĎđĖ�
ĘĂĄē�ĒČąđďđĖčĎĈđĕČćĂĚď��ĈĕĄėĀĒĈĕĄČ�ĔĈ�ĄĎĎĊĎđĖĘĂĄ�Ą�ČďđĐĀĚď��ô��ĒđĔĄďĄĕđĎČĔ�ĝē�čÿċĈ�
�Ĉ�ĕČćČčāē�ĄĎĖĔĂćĄē�ĈĂďĄČ�Ą�ĝ�ĕđ�Ą�ČďđĕĈĎČčĝ��1+�

����Ēđē�ĕđ�čĄĒąđĐĖĕĈĎČčĝ��&22+��ÿčĒđ�
čĄċğē�ĕđ�P51$��ĈĕĄėĒÿĉĈĕĄČ�ĔĕĄ�ĒČąđĔğ�ĄĕĄ��Ĉ��ĒđĔĄďĄĕđĎČĔ�ĝ��Ü�ĺ��Ü�čĄČ�ĕĄ��Ĉ�ĕĂ�
ćČĄ�ĔĖďćĀđďĕĄČ�ĔĕĊď�ĄďĄ�ĕĖĔĔĝ�ĈďĊ��Ĉ�ĕČćČčā�ĄĎĖĔĂćĄ��Ĉ��Ĉ�ĕČćČčĝ�ćĀĔ�đ��ô��Ĉ�ĕČćČčĝē�
ćĈĔ�ĝē�ćĊ�ČđĖĒĆĈĂĕĄČ��ĈĕĄĐĞ�ćĞđ�Ą�ČďđĐĀĚď�Ĉďĕĝē�ĕĊē��ĈĆÿĎĊē�ĒČąđĔĚ�Ččāē�Ė�đ�đďÿćĄē�
Ěē� ĈĐāē�� ĕđ� čĄĒąđĐĞĎČđ� ĕđĖ� �ĒđĊĆđĞ�ĈďđĖ�Ą�ČďđĐĀđē� ĄďĕČćĒÿ� �Ĉ� ĕĊď� Ą�Čďđ�đďÿćĄ� ĕđĖ�
�ĒđĔĕČċĀ�ĈďđĖ�Ą�ČďđĐĀĚē�čĄČ�ĈčĎĖĈĕĄČ�ĀďĄ��ĝĒČđ�ì�ô��àĕĔČ�ĕđ��Ēğĕđ�Ą�ČďđĐĞ�ĕĊē��Ĉ�ĕČ�
ćČčāē�ĄĎĖĔĂćĄē��đĖ�ćĊ�ČđĖĒĆĈĂĕĄČ�ĀĘĈČ��ÿďĕĄ�ĈĎĈĞċĈĒĊ�ĕĊď�1+�

���Ą�Čďđ�đďÿćĄ��ĕđĖ�čĄČ�ĕđ�
ĕĈĎĈĖĕĄĂđ�Ą�ČďđĐĞ�ĀĘĈČ��ÿďĕĄ�ĈĎĈĞċĈĒđ�ĕđ�&22+��čĄĒąđĐĖĎđ�đďÿćĄ��ĕđĖ��àĕĔČ�đ��ĒđĔĄ�
ďĄĕđĎČĔ�ĝē�čÿċĈ��Ĉ�ĕČćČčāē�ĄĎĖĔĂćĄē�ĈĂďĄČ�1+�

��ĺ�&22+�
÷Ğ�ėĚďĄ��Ĉ�ĕĄ��ĄĒĄ�ÿďĚ�čĄČ�čĄċğē��Ąē�ćĂďđďĕĄČ�ĔĖĆčĈčĒČ��ĀďĄ�čĚćČčĝďČĄ�ĕđĖ�P51$��đĖ�
čĚćČčđ�đČđĞď�ĕĄ�Ą�ČďđĐĀĄ�ĕđĖ�ćđċĀďĕđē�đĎČĆđ�Ĉ�ĕČćĂđĖ����đĒđĞ�Ĉ�ďĄ�ąĒđĞ�Ĉ�ĕČē�ĕĒČ�ĎĀ�
ĕĈē�ĕđĖ�ĆđďČćĂđĖ�ĕĊē�čĚćČčāē�ĄĎĖĔĂćĄē�ĕđĖ�čĄČ�ĕĊē��Ċ�čĚćČčāē�ĕđĖ�ĄĎĖĔĂćĄē��Ċ�đ�đĂĄ�ċĄ�
ĈĂďĄČ�ĔĖ��ĎĊĒĚ�ĄĕČčā�čĄČ�ĄďĕČ�ĄĒÿĎĎĊĎĊ�ĕĊē�čĚćČčāē�ĔĞ�ėĚďĄ��Ĉ�ĕđ��đďĕĀĎđ�ĕĊē�ćČ�Ďāē�
ĀĎČčĄē�ĕđĖ�'1$��ì�čĚćČčā�ĄĎĖĔĂćĄ�ĈĂďĄČ�ĄĖĕā��Ĉ�ĄĎĎĊĎđĖĘĂĄ�

�����Ü�$7*�$$7�7&7�*&7�$7*�7*$��Ü���
čĄČ�Ċ��Ċ�čĚćČčā�ĄĎĖĔĂćĄ�ĈĂďĄČ�ĄĖĕā��Ĉ�ĄĎĎĊĎđĖĘĂĄ�

�����Ü�7$&�77$�$*$�&*$�7$&�$&7�
�Ü���

ïĄĕÿ� ĕĊď� ĀďĄĒĐĊ� ĕĊē� �ĈĕĄĆĒĄėāē� Ĉďĝē� ĆđďČćĂđĖ� Ċ�51$� �đĎĖ�ĈĒÿĔĊ� �ĒđĔćĀďĈĕĄČ� Ĕĕđď�
Ė�đčČďĊĕā�čĄČ��ĒđčĄĎĈĂ�ĕđ�Ččĝ�ĐĈĕĞĎČĆ�Ą�ĕĊē�ćČ�Ďāē�ĀĎČčĄē�ĕđĖ�'1$��÷ĕĊ�ĔĖďĀĘĈČĄ��ĕđ�đ�
ċĈĕĈĂ�ĕĄ�ĒČąđďđĖčĎĈđĕĂćČĄ�Ą�ĀďĄďĕČ�Ą�ĝ�ĕĄ�ćĈđĐĖĒČąđďđĖčĎĈđĕĂćČĄ��ĂĄē�ĄĎĖĔĂćĄē�ĕđĖ�'1$�
ĔĞ�ėĚďĄ��Ĉ�ĕđď�čĄďĝďĄ�ĕĊē�ĔĖ��ĎĊĒĚ�ĄĕČčĝĕĊĕĄē�ĕĚď�ąÿĔĈĚď��ĝ�Ěē�čĄČ�ĔĕĊď�ĄďĕČĆĒĄėā��
�Ĉ�ĕĊ�ćČĄėđĒÿ�ĝĕČ�Ĉćğ�Ą�ĀďĄďĕČ�Ą�ĝ�ĕĊď�ĄćĈďĂďĊ�ĕđ�đċĈĕĈĂĕĄČ�ĕđ�ĒČąđďđĖčĎĈđĕĂćČđ��đĖ�
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�ĈĒČĀĘĈČ�đĖĒĄčĂĎĊ��ì�51$��đĎĖ�ĈĒÿĔĊ�ĔĖďćĀĈČ�ĕĄ�ĒČąđďđĖčĎĈđĕĂćČĄ���đĖ��ĒđĔĕĂċĈďĕĄČ�ĕđ�
ĀďĄ��Ĉĕÿ�ĕđ�ÿĎĎđ���Ĉ��Üĺ��Ü�ėĚĔėđćČĈĔĕĈĒČčĝ�ćĈĔ�ĝ��ì��ĈĕĄĆĒĄėā�ĀĘĈČ��ĒđĔĄďĄĕđĎČĔ�ĝ�
�Üĺ��Ü�ĝ�Ěē�čĄČ�Ċ�ĄďĕČĆĒĄėā��ì�ĔĞďċĈĔĊ�ĕđĖ�51$�ĔĕĄ�Ąĕÿ�Ĕĕđ�ĕĀĎđē�ĕđĖ�ĆđďČćĂđĖ��ĝ�đĖ�ĈČ�
ćČčĀē�ĄĎĎĊĎđĖĘĂĈē�đČ�đ�đĂĈē�đďđ�ÿĉđďĕĄČ�ĄĎĎĊĎđĖĘĂĈē�ĎĊĐĊē�ĕĊē��ĈĕĄĆĒĄėāē��Ĉ�ČĕĒĀ�đĖď�
ĕĊď�Ą�ĈĎĈĖċĀĒĚĔā�ĕđĖ��øđ��ĝĒČđ�51$��đĖ�ĔĖďĕĂċĈĕĄČ�ĈĂďĄČ�ĔĖ��ĎĊĒĚ�ĄĕČčĝ��Ēđē�ĕĊ��ĂĄ�
ĄĎĖĔĂćĄ�ĕĊē�ćČ�Ďāē�ĀĎČčĄē�ĕđĖ�'1$�ĕđĖ�ĆđďČćĂđĖ��ì�ĄĎĖĔĂćĄ�ĄĖĕā�ĈĂďĄČ�Ċ��ĈĕĄĆĒĄėĝ�ĈďĊ�
čĄČ�đďđ�ÿĉĈĕĄČ��Ċ�čĚćČčā��ì�ĔĖ��ĎĊĒĚ�ĄĕČčā�ĄĎĖĔĂćĄ�ĕđĖ�'1$�ĕđĖ�ĆđďČćĂđĖ�đďđ�ÿĉĈĕĄČ�
čĚćČčā��7R�51$�ĈĂďĄČ�ĕđ�čČďĊĕĝ�ĄďĕĂĆĒĄėđ�ĕĊē��ĎĊĒđėđĒĂĄē�Ĉďĝē�ĆđďČćĂđĖ�
ÞĒĄ�ĕđ�P51$�čĄČ�Ċ�čĚćČčā�ĄĎĖĔĂćĄ�ĕđĖ�ĆđďČćĂđĖ��đĖ�ĕđ�čĚćČčđ�đČĈĂ�ĀĘđĖď�ĕđď�ĂćČđ��ĒđĔĄ�
ďĄĕđĎČĔ�ĝ�čĄČ�ĕĊď�ĂćČĄ�ĄĎĎĊĎđĖĘĂĄ�ąÿĔĈĚď��ĝďđ��đĖ�ĕđ�P51$�ĀĘĈČ�đĖĒĄčĂĎĊ��8��ĈčĈĂ��đĖ�
Ċ�čĚćČčā�ĄĎĖĔĂćĄ�ĀĘĈČ�ċĖ�ĂďĊ��ø��čĄċğē�čĄČ�đČ�ćĞđ�ĄĖĕĀē�ďđĖčĎĈđĕČćČčĀē�ĄĎĖĔĂćĈē�ĈĂďĄČ�
ĔĖ��ĎĊĒĚ�ĄĕČčĀē�čĄČ�ĄďĕČ�ĄĒÿĎĎĊĎĈē�ĕĊē�ĂćČĄē�ĄĎĖĔĂćĄē�'1$��ĕĊē��Ċ�čĚćČčāē�ĄĎĖĔĂćĄē�
ĕđĖ�ĆđďČćĂđĖ���ÞĒĄ�čĄČ�Ċ�čĚćČčā�ĄĎĖĔĂćĄ�ėĀĒĈČ�ĕĒČ�ĎĀĕĈē�ďđĖčĎĈđĕČćĂĚď��đĖ�ĔĞ�ėĚďĄ��Ĉ�
ĕđď�ĆĈďĈĕČčĝ�čğćČčĄ�ĄďĕČĔĕđČĘĂĉđďĕĄČ�ĔĕĄ�Ą�ČďđĐĀĄ�ĕđĖ�đĎČĆđ�Ĉ�ĕČćĂđĖ��đĖ�ćĂďĈĕĄČ��ĄėđĞ�ĕđ�
P51$�ĈĂďĄČ�ĕđ�čČďĊĕĝ�ĄďĕĂĆĒĄėĝ�ĕĊē�

����øđ�ĕ�ā�Ą�ĕđ�ĆđďČćĂđĖ��đĖ��ĒđĔćČđĒĂĔĕĊčĈ��Ā�ĕĈĕĄČ��Ĉ�ĕĊď��ĈĒČđĒČĔĕČčā�ĈďćđďđĖčĎĈÿĔĊ�
(FR5,�
ôČ��ĈĒČđĒČĔĕČčĀē�ĈďćđďđĖčĎĈÿĔĈē��ĄĒÿĆđďĕĄČ�Ą�ĝ�ąĄčĕāĒČĄ�čĄČ�đ�ėĖĔČđĎđĆČčĝē�ĕđĖē�Ēĝ�
Ďđē�ĈĂďĄČ�ďĄ�ĕĄ��ĒđĔĕĄĕĈĞđĖď�Ą�ĝ�ĕĊď�ĈČĔąđĎā��ĐĀďđĖ��'1$��ôČ��ĈĒČđĒČĔĕČčĀē�ĈďćđďđĖčĎĈ�
ÿĔĈē�ĄďĄĆďĚĒĂĉđĖď�ĈČćČčĀē�ĄĎĎĊĎđĖĘĂĈē�����ďđĖčĎĈđĕČćĂĚď�Ĕĕđ�ćĂčĎĚďđ�'1$��ñĂĄ�Ą�ĝ�ĕČē
�ĈĒČđĒČĔĕČčĀē�ĈďćđďđĖčĎĈÿĔĈē��đĖ�ĘĒĊĔČ�đ�đČĈĂĕĄČ�ĈĖĒĀĚē�ĈĂďĄČ�Ċ�(FR5,��đĖ�Ą�đ�đďğċĊ�
čĈ�Ą�ĝ�ĕđ�ąĄčĕāĒČđ�(VFKHULFKLD�FROL��øđ�ĀďĉĖ�đ�ĄĖĕĝ�ĝ�đĕĈ�ĔĖďĄďĕÿ�ĕĊď�ĄĎĎĊĎđĖĘĂĄ�

�Ü�*�ç�ç�ø�ø�&��Ü
�Ü�&�ø�ø�$�$�*��Ü

Ĕĕđ��ĝĒČđ�ĕđĖ�'1$��čĝąĈČ�čÿċĈ�ĄĎĖĔĂćĄ��ĈĕĄĐĞ�ĕđĖ�*�čĄČ�ĕđĖ�ç���Ĉ�čĄĕĈĞċĖďĔĊ��Ü�ĺ��Ü��
ĄėāďđďĕĄē��đďĝčĎĚďĄ�ÿčĒĄ�Ą�ĝ�ĄĉĈĖĆÿĒĚĕĈē�ąÿĔĈČē�ĔĕĄ�čđ��ĀďĄ�ÿčĒĄ�
÷ĕđ�ĕ�ā�Ą�ĄĖĕĝ�ĕđĖ�ĆđďČćĂđĖ�Ą�ĄďĕÿĕĄČ��ĂĄ�ėđĒÿ�Ċ�ĄĎĎĊĎđĖĘĂĄ��đĖ�ĄďĄĆďĚĒĂĉĈČ�ĕđ��ĈĒČ�
đĒČĔĕČčĝ�ĀďĉĖ�đ�(FR5,��ĔĖďĈ�ğē��Ĉĕÿ�ĕĊď�Ĉ�ĂćĒĄĔĊ�ĕđĖ��ĈĒČđĒČĔĕČčđĞ�ĈďĉĞ�đĖ�ċĄ��ĒđčĞ�
ęđĖď�ĕĄ�ĈĐāē�
����Ü�$7*�$$7�7&7�*&7�$7*�7*$��Ü���� ����Ü�$7*��������������$$7�7&7�*&7�$7*�7*$��Ü���
����Ü

�7$&�77$�$*$�&*$�7$&�$&7��Ü���� ����Ü
�7$&�77$�$�������������*$�&*$�7$&�$&7��Ü���

÷Ċ�ĈĂĚĔĊ����÷ĕĊď�ĈčėğďĊĔĊ�ĄďĄėĀĒĈĕĄČ�Ċ�ĎĀĐĊ�ĄĎĖĔĂćĄ�ĘĚĒĂē�ďĄ��ĒđĔćČđĒĂĉĈĕĄČ�ĔĈ�
ĕČ�ĄďĄėĀĒĈĕĄČ��Ąď�ćĊĎĄćā�ĄďĄėĀĒĈĕĄČ�ĔĕĊď��ĄĒĄ�ÿďĚ�ćđċāĔĄ��Ĉ�ĕČćČčā�
ĄĎĖĔĂćĄ�ā�ĔĈ��ĂĄ�Ą�ĝ�ĕČē�ćĞđ�ĄĎĖĔĂćĈē�'1$�ĕđĖ�ĆđďČćĂđĖ�ā�ĕĀĎđē�ĔĕĊ�ćĂ�
čĎĚďĊ�ĄĎĖĔĂćĄ�'1$�ĕđĖ�ĆđďČćĂđĖ�čĄČ�ĝĘČ�ĕ�ā�Ą�'1$��÷Ĉ�čÿċĈ��ĈĒĂ�ĕĚĔĊ�
ĚĔĕĝĔđ��ċĄ��ĒĀ�ĈČ�ďĄ�ĄďĄėĀĒĈĕĄČ�ĔĕĊď�ćĂčĎĚďĊ�ĄĎĖĔĂćĄ�'1$�ĕđĖ�ĆđďČ�
ćĂđĖ�ćČĝĕČ�ĕĄ��ĈĒČđĒČĔĕČčÿ�ĀďĉĖ�Ą�ćĈď���đĒđĞď�ďĄ�ĄďĄĆďĚĒĂĔđĖď�đĞĕĈ�ďĄ�
�ĀęđĖď��Ĉ�ĕČćČčĀē�ĄĎĖĔĂćĈē�ĄĎĎÿ�đĞĕĈ�čĄČ��đďĝčĎĚďĄ��ĝĒČĄ�ā�ĕ�ā�ĄĕĄ�
'1$�Ąčĝ�Ą�čĄČ�Ąď�ĔĈ�ĄĖĕÿ�Ą�ĄďĕÿĕĄČ�Ċ�ĄĎĎĊĎđĖĘĂĄ��Ü*$$77&�Ü�

����øđ�ĔĞ��Ďđčđ��đĖ�ćĊ�ČđĖĒĆĈĂĕĄČ��Ĉĕÿ�ĕĊď��ĒĝĔćĈĔĊ�ĕđĖ�P51$�ĔĕĊ��ČčĒā�Ė�đ�đďÿćĄ�ĕđĖ�
ĒČąđĔğ�Ąĕđē�čĄČ�ĕđĖ�W51$��đĖ��ĈĕĄėĀĒĈČ�ĕĊ��ĈċĈČđďĂďĊ�đďđ�ÿĉĈĕĄČ�ĔĞ��Ďđčđ�ĀďĄĒĐĊē�ĕĊē�
�ĒĚĕĈěďđĔĞďċĈĔĊē��÷ĕĊ�ĔĖďĀĘĈČĄ�Ċ��ĈĆÿĎĊ�Ė�đ�đďÿćĄ�ĕđĖ�ĒČąđĔğ�Ąĕđē�ĔĖďćĀĈĕĄČ��Ĉ�ĕĊ�
�ČčĒā��ç�ĀĔĚē��ĝĎČē�ĕđ�ĒČąĝĔĚ�Ą�ĀĘĈČ��ĈĕĄėĒÿĔĈČ�ĕĄ��ĒğĕĄ�čĚćČčĝďČĄ��Ċ�ċĀĔĊ�ĀďĄĒĐĊē�
ĕđĖ�P51$�ĈĂďĄČ�ĈĎĈĞċĈĒĊ�ĆČĄ�ĕĊď��ĒĝĔćĈĔĊ�Ĉďĝē�ÿĎĎđĖ�ĒČąđĔğ�Ąĕđē��øđ�ĔĞ��ĎĈĆ�Ą�ĕĚď�
ĒČąđĔĚ�ÿĕĚď��Ĉ�ĕđ�P51$�đďđ�ÿĉĈĕĄČ��đĎĞĔĚ�Ą�

(FR5,
ĺ
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êóêøçëôñêòô�ñçíìñç�íêøîïì÷�ïçøêùíùò÷ì÷
èîôðôéîç

íêñç��đ�
���
éČĄ�ĕČē�Ċ�ČĕĈĎĈĂē��ĒđĕÿĔĈČē���ĀĚē�čĄČ����ďĄ�ĆĒÿęĈĕĈ�Ĕĕđ�ĕĈĕĒÿćČĝ�ĔĄē�ĕđď�ĄĒČċ�ĝ�ĕĊē�ėĒÿĔĊē�čĄČ�
ćĂ�ĎĄ�ĕđĖ�ĕđ�ĆĒÿ��Ą��đĖ�ĄďĕČĔĕđČĘĈĂ�Ĕĕđ�ĔĚĔĕĝ�ĔĖ��ĎāĒĚ�ÿ�ĕĊē�

���èĄĔČčā��đďÿćĄ�đĒĆÿďĚĔĊē�ĕĊē�ĘĒĚ�ĄĕĂďĊē�Ą�đĕĈĎĈĂ�ĕđ
Ą��ďđĖčĎĈđĕĂćČđ
ą���đĎĞĔĚ�Ą
Ć��ďđĖčĎĈĝĔĚ�Ą
ć��čĈďĕĒđ�ĈĒĂćČđ

ñđďÿćĈē��
���ê�ČćČđĒċĚĕČčÿ�ĀďĉĖ�Ą�ĘĒĊĔČ�đ�đČđĞďĕĄČ�Ą�ĝ�ĕđ�čĞĕĕĄĒđ�čĄĕÿ
Ą��ĕĊ��ĈĕĄĆĒĄėā
ą��ĕĊď�ĄďĕČĆĒĄėā
Ć��ĕĊď�ĚĒĂ�ĄďĔĊ
ć��ĕĊ��ĈĕÿėĒĄĔĊ

ñđďÿćĈē��
����øđ�ĀďĉĖ�đ��đĖ��ĒđčĄĎĈĂ�ĕĊ�ćČÿĔ�ĄĔĊ�ĕĚď�ćĈĔ�ğď�ĖćĒđĆĝďđĖ�ĔĕĊ�ċĀĔĊ�ĀďĄĒĐĊē�
ĄďĕČĆĒĄėāē�ĈĂďĄČ

Ą��Ċ�'1$�ĈĎČčÿĔĊ
ą��Ċ�51$��đĎĖ�ĈĒÿĔĊ
Ć��Ċ�'1$�ćĈĔ�ÿĔĊ
ć��ĕđ��ĒČ�ĝĔĚ�Ą

ñđďÿćĈē��
���ñĈ�ĕđď�Ĉ�ąđĎČĄĔ�ĝ��ĒđĔĕĂċĈďĕĄČ�Ĕĕđ�ċĒĈ�ĕČčĝ�ĖĎČčĝ��ĂĄē�čĄĎĎČĀĒĆĈČĄē
Ą���ĒĚĕĈæďĈē
ą���ĎĄĔ�ĂćČĄ
Ć��ĄďĕČĔğ�ĄĕĄ
ć���ČčĒđđĒĆĄďČĔ�đĂ

ñđďÿćĈē��
����øđ��ĝĒČđ��đĖ�ċĄ��ĈĕĄėĀĒĈČ�ĕĊď�ĆĈďĈĕČčā��ĎĊĒđėđĒĂĄ�Ą�ĝ�ĕđď��ĖĒāďĄ�ĔĕĄ�ĒČąđĔğ�
�ĄĕĄ�ĈĂďĄČ�ĕđ

Ą��ĄĆĆĈĎČđėĝĒđ�51$��P51$�
ą���ĈĕĄėđĒČčĝ�51$��W51$�
Ć��ĒČąđĔĚ�Ččĝ�51$��U51$�
ć���ČčĒĝ��ĖĒĊďČčĝ�51$��VQ51$�

ñđďÿćĈē��
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íêñç��đ

òĄ�Ą�ĄďĕāĔĈĕĈ�ĔĕČē��ĄĒĄčÿĕĚ�ĈĒĚĕāĔĈČē�

����òĄ��ĈĒČĆĒÿęĈĕĈ�ĕĊ�ćČĄćČčĄĔĂĄ��đĖ�ĈėĄĒ�ĝĔĕĊčĈ�ĆČĄ��ĒğĕĊ�ėđĒÿ�ĕđ������ĔĕĊ�ĆđďČćČĄ�
čā�ċĈĒĄ�ĈĂĄ�ĕĊē�ĄďĈ�ÿĒčĈČĄē�ĕđĖ�ĄďđĔđ�đČĊĕČčđĞ�ĔĖĔĕā�Ąĕđē��Ċ�đ�đĂĄ�đėĈĂĎĈĕĄČ�ĔĕĊ�

ĀĎĎĈČęĊ�ĕđĖ�ĈďĉĞ�đĖ�Ą�Ą�ČďÿĔĊ�ĕĊē�ĄćĈďđĔĂďĊē��$'$��

ñđďÿćĈē��

����òĄ��ĈĒČĆĒÿęĈĕĈ�ĕĊ��Āċđćđ�ĕĊē��ČčĒđĀčĘĖĔĊē�
ñđďÿćĈē��

����õđČĈē��ĎĊĒđėđĒĂĈē��ĈĒČĀĘĈČ�ĕđ��ČĕđĘđďćĒČĄčĝ�'1$�čĄČ�ĆČĄĕĂ�ĕĄ��ČĕđĘĝďćĒČĄ�ĘĄĒĄčĕĊ�
ĒĂĉđďĕĄČ�Ěē�Ċ�ČĄĖĕĝďđ�Ą�đĒĆĄďĂćČĄ�

ñđďÿćĈē��

����éČĄĕĂ�đ�ĆĈďĈĕČčĝē�čğćČčĄē�ĘĄĒĄčĕĊĒĂĉĈĕĄČ�Ěē�ĈčėĖĎČĔ�Āďđē�
ñđďÿćĈē��

íêñç��đ

÷ĕđ��ĄĒĄčÿĕĚ�ćČÿĆĒĄ��Ą�Ą�ĈČčđďĂĉĈĕĄČ�Ċ�čĄ��ĞĎĊ�Ąďÿ�ĕĖĐĊē��ČčĒđđĒĆĄďČĔ�ğď�ĔĈ��ĂĄ�čĄĎĎČ�

ĀĒĆĈČĄ��ñĈ�ĕĄ�ĆĒÿ��ĄĕĄ�Ą��ą��Ć�čĄČ�ć�ĔĖ�ąđĎĂĉđďĕĄČ�đČ�ėÿĔĈČē�Ąďÿ�ĕĖĐāē�ĕđĖē�

����òĄ�ĘĄĒĄčĕĊĒĂĔĈĕĈ�ĕđ�ĈĂćđē�ĕĊē�čĄĎĎČĀĒĆĈČĄē�
ñđďÿćĈē��

����òĄ�đďđ�ÿĔĈĕĈ�ĕČē�ėÿĔĈČē�Ąďÿ�ĕĖĐĊē�Ą��ą��Ć�čĄČ�ć�ĕĚď��ČčĒđđĒĆĄďČĔ�ğď�
ñđďÿćĈē��
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����òĄ��ĈĒČĆĒÿęĈĕĈ�ĕČē�ėÿĔĈČē�Ąďÿ�ĕĖĐĊē�Ą��ą��Ć�čĄČ�ć�ĕĚď��ČčĒđđĒĆĄďČĔ�ğď�
ñđďÿćĈē���

����÷Ĉ��đČĈē�ėÿĔĈČē�đČ��ČčĒđđĒĆĄďČĔ�đĂ��ĄĒÿĆđĖď�ĘĒāĔČ�Ą��ĒđěĝďĕĄ�
ñđďÿćĈē��

íêñç��đ

�ĂďĈĕĄČ��ĂĄ�ĄĎĖĔĂćĄ�'1$�Ĉďĝē�ĆđďČćĂđĖ�ĈĖčĄĒĖĚĕČčđĞ�čĖĕĕÿĒđĖ�

�Ü���7$7$&7&$$&*77&7$*7*$$&7777���
�Ü

����òĄ�ĆĒÿęĈĕĈ�ĕĊ�ĔĖ��ĎĊĒĚ�ĄĕČčā�ĕĊē�ĄĎĖĔĂćĄ��ĔĊ�ĈČğďđďĕĄē�ĕđď��ĒđĔĄďĄĕđĎČĔ�ĝ�ĕĊē�
ñđďÿćĈē��

����òĄ�ĆĒÿęĈĕĈ�ĕđ��ĒĝćĒđ�đ�P51$��đĖ�ċĄ��ĒđčĞęĈČ�Ą�ĝ�ĕĊ��ĈĕĄĆĒĄėā�ĕđĖ�ĆđďČćĂđĖ���đ�
ďÿćĈē�����òĄ�ĄČĕČđĎđĆāĔĈĕĈ�ĕĊď�Ą�ÿďĕĊĔā�ĔĄē��

ñđďÿćĈē��

����øđ�ĆđďĂćČđ�ĄĖĕĝ�čĚćČčđ�đČĈĂ�ĕđ��ĄĒĄčÿĕĚ�đĎČĆđ�Ĉ�ĕĂćČđ�

+�ò���ñĈċĈČđďĂďĊ���÷ĈĒĂďĊ���îĔđĎĈĖčĂďĊ���íĒĈđďĂďĊ���&22+

òĄ�ĆĒÿęĈĕĈ�ĕđ�ğĒČ�đ�P51$��Ċ��ĈĕÿėĒĄĔĊ�ĕđĖ�đ�đĂđĖ�ćĂďĈČ�ĕđ��ĄĒĄ�ÿďĚ�đĎČĆđ�Ĉ�ĕĂćČđ�

��đďÿćĈē�����òĄ�ĄďĄėĀĒĈĕĈ�đďđ�ĄĔĕČčÿ�ĕĄ�ĘĄĒĄčĕĊĒČĔĕČčÿ�ĕđĖ�ĆĈďĈĕČčđĞ�čğćČčĄ��đĖ�

ĈėĄĒ�ĝĔĕĊčĄď�ĔĕĊď��ĄĒĄ�ÿďĚ�ćČĄćČčĄĔĂĄ���đďÿćĈē����

ñđďÿćĈē���

����òĄ��ĈĒČĆĒÿęĈĕĈ�ĕĊ�ćČĄćČčĄĔĂĄ�ĕĊē�ĚĒĂ�ĄďĔĊē�ĕđĖ��ĒĝćĒđ�đĖ�P51$��
ñđďÿćĈē��

�ĂďđďĕĄČ�ĕĄ�čĚćČčĝďČĄ�
�Ü$8*�Ü���ñĈċĈČđďĂďĊ
�Ü$*8�Ü���÷ĈĒĂďĊ
�Ü$8&�Ü���îĔđĎĈĖčĂďĊ
�Ü$&8�Ü���íĒĈđďĂďĊ
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çõçòøì÷êî÷�çõôðùøìöî�ò�êóêøç÷ê�ò�ê÷õêöîò�ò�ðùïêî�ò�����

íêñç��R�

������
ôČ�ĔĚĔĕĀē�Ą�ĄďĕāĔĈČē�ĈĂďĄČ�
���Ć
���ą
���Ą
���ć
���Ą

íêñç��đ

����ôČ�ĆďğĔĈČē��đĖ�ĀĘđĖ�Ĉ�Ą�đčĕāĔĈČ�ĔĘĈĕČčÿ��Ĉ�ĕĊ��đĒČĄčā�ąÿĔĊ�ĕĚď�ĆĈďĈĕČčğď�ĄĔċĈďĈČğď�
čĄČ�Ċ�ĘĄĒĕđĆĒÿėĊĔĊ�ĕĚď�Ė�ĈĞċĖďĚď�ĆđďČćĂĚď�ĕĝĔđ��Ĉ��ĈċĝćđĖē��ĄĒĄćđĔČĄčāē�éĈďĈĕČčāē�
�ĆĈďĈĄĎđĆČčÿ�ćĀďćĒĄ��ĝĔđ�čĄČ��Ĉ�ĕĊ�ąđāċĈČĄ�ĕĊē�éĈďĈĕČčāē�ñĊĘĄďČčāē�čĄċğē�čĄČ�Ċ�čĎĚďđ�
�đĂĊĔĊ�ĕĚď�ĆđďČćĂĚď�ĕĚď�đ�đĂĚď�đČ��ĈĕĄĎĎÿĐĈČē�ĈĂďĄČ�Ė�ĈĞċĖďĈē�ĆČĄ�ĆĈďĈĕČčĀē�ĄĔċĀďĈČĈē�
ĄĎĎÿ�čĄČ�Ċ�Ąďÿ�ĕĖĐĊ�ĕĊē�ĕĈĘďđĎđĆĂĄē�ĕđĖ�ĄďĄĔĖďćĖĄĔ�ĀďđĖ�'1$��Ąē�ĀćĚĔĄď�ĕĊ�ćĖďĄĕĝ�
ĕĊĕĄ�Ąďÿ�ĕĖĐĊē�ċĈĒĄ�ĈĂĄē��đĖ�ĔĕĊĒĂĉĈĕĄČ�ĔĕĊď�ĕĈĘďđĎđĆĂĄ�ĕđĖ�ĄďĄĔĖďćĖĄĔ�ĀďđĖ�'1$�
čĄČ�đďđ�ÿĉĈĕĄČ�ĆđďČćČĄčā�ċĈĒĄ�ĈĂĄ��çĖĕā�ĀĘĈČ�Ěē�ĔĕĝĘđ�ďĄ��ćČđĒċğĔĈČ��ĕĊ�ĆĈďĈĕČčā�ąĎÿąĊ�
ĈČĔÿĆđďĕĄē�ĔĕđĖē�ĄĔċĈďĈĂē�ėĖĔČđĎđĆČčÿ�ĄĎĎĊĎĝ�đĒėĄ�ĕđĖ��ĈĕĄĎĎĄĆ�ĀďđĖ�ĆđďČćĂđĖ��ç�Ą�
ĒĄĂĕĊĕĊ� �ĒđĜ�ĝċĈĔĊ� ĆČĄ� ĕĊď� ĈėĄĒ�đĆā� ĕĊē� ĆđďČćČĄčāē� ċĈĒĄ�ĈĂĄē� ĈĂďĄČ�� Ĉčĕĝē� Ą�ĝ� ĕĊď�
čĎĚďđ�đĂĊĔĊ�ĕđĖ�Ė�ĈĞċĖďđĖ�ĆđďČćĂđĖ��čĄČ�đ��ĒđĔćČđĒČĔ�ĝē�ĕĚď�čĖĕĕÿĒĚď��đĖ�Ĉ�ėĄďĂĉđĖď�
ĕĊ�ąĎÿąĊ�Ą�ĝ�ĕĊď�ĄĔċĀďĈČĄ�
ñĈ�ĕČē��ĈċĝćđĖē�ĕĊē�ĆđďČćČĄčāē�ċĈĒĄ�ĈĂĄē�ćĈ�ĆĂďĈĕĄČ�ĄďĕČčĄĕÿĔĕĄĔĊ�ĕđĖ��ĈĕĄĎĎĄĆ�ĀďđĖ�
ĆđďČćĂđĖ�ĔĕĄ�čĞĕĕĄĒĄ�ĕđĖ�đĒĆĄďČĔ�đĞ�ĄĎĎÿ�ĈďĔĚ�ÿĕĚĔĊ�ĕđĖ�ėĖĔČđĎđĆČčđĞ�ĄďĕČĆĒÿėđĖ�
ĕđĖ�Ĕĕđ�ĆđďČćĂĚ�ÿ�ĔĖĆčĈčĒČ�ĀďĚď�ĔĚ�ĄĕČčğď�čĖĕĕÿĒĚď��÷ĖďĈ�ğē�ćĈ��ĈĕĄąČąÿĉĈĕĄČ�ĔĕđĖē�
Ą�đĆĝďđĖē�
ì�ĆđďČćČĄčā�ċĈĒĄ�ĈĂĄ�ĈėĄĒ�ĝĔĕĊčĈ�ĆČĄ��ĒğĕĊ�ėđĒÿ�ĕđ�÷Ĉ�ĕĀ�ąĒČđ�ĕđĖ������ĔĈ�ĀďĄ�ĕĈĕĒÿ�
ĘĒđďđ�čđĒĂĕĔČ��đĖ�Ā�ĄĔĘĈ�Ą�ĝ�ĄďĈ�ÿĒčĈČĄ�ĕđĖ�ĄďđĔđ�đČĊĕČčđĞ�ĔĖĔĕā�Ąĕđē��ì�ĄĔċĀďĈČĄ�
ĄĖĕā�đėĈĂĎĈĕĄČ�ĔĕĊď�ĀĎĎĈČęĊ�ĕđĖ�ĈďĉĞ�đĖ�Ą�Ą�ČďÿĔĊ�ĕĊē�ĄćĈďđĔĂďĊē��$'$����đĖ��ĄĂĒďĈČ�
�ĀĒđē�Ĕĕđď��ĈĕĄąđĎČĔ�ĝ� ĕĚď��đĖĒČďğď�ĔĕĄ�čĞĕĕĄĒĄ� ĕđĖ��ĖĈĎđĞ� ĕĚď�đĔĕğď��ì� ĀĎĎĈČęĊ�
đėĈĂĎĈĕĄČ�ĔĈ��ĈĕÿĎĎĄĐĊ�ĕđĖ�ĆđďČćĂđĖ��đĖ��ĄĒÿĆĈČ�ĕđ�ĀďĉĖ�đ�ĄĖĕĝ��ì�ĄĔċĀďĈČĄ�Ĉ�ėĄďĂĉĈČ�
ĄĖĕđĔĚ�Ččĝ�Ė�đĎĈČ�ĝ�Ĉďđ�ĕĞ�đ�čĎĊĒđďđ�ČčĝĕĊĕĄē��ôČ�ĄĔċĈďĈĂē��ÿĔĘđĖď�Ą�ĝ�ĘĒĝďČĈē��đ�
ĎĞďĔĈČē��ĀĘđĖď��ĒđćČÿċĈĔĊ�ĆČĄ�Ąďÿ�ĕĖĐĊ�čĄĒčĂďđĖ�ĔĈ��đĎĞ��ČčĒā�ĊĎČčĂĄ�čĄČ��đĎĎđĂ��ĈċĄĂ�
ďđĖď�ĞĔĕĈĒĄ�Ą�ĝ�ĎĂĆđĖē��āďĈē�ĉĚāē��êĂďĄČ�ĆďĚĔĕā�Ċ��ĈĒĂ�ĕĚĔĊ�Ĉďĝē��ĄČćČđĞ��đĖ�ĀĉĊĔĈ�
ĈďďĀĄ�ĘĒĝďČĄ�ĔĈ�ĀďĄď��ĎĄĔĕČčĝ�ċÿĎĄ�đ��ĆČĄ�ďĄ�Ĉ��đćČĔĕĈĂ�Ċ�Ĉ�Ąėā�ĕđĖ��Ĉ�ČđĞē��Ĉ�ĈČćā�ĕđ�
ĄďđĔđ�đČĊĕČčĝ�ĕđĖ�ĔĞĔĕĊ�Ą�ćĈď���đĒđĞĔĈ�ďĄ�ĕđĖē�čĄĕĄ�đĎĈ�āĔĈČ��ì�ćČĄćČčĄĔĂĄ��đĖ�Ąčđ�
ĎđĖċĈĂĕĄČ�ĔĕĊ�ĆđďČćČĄčā�ċĈĒĄ�ĈĂĄ�ĕĊē��ĄĒĄ�ÿďĚ�ĄĔċĀďĈČĄē�ĈĂďĄČ�Ċ�ĈĐāē�
���ðĈ�ėđčĞĕĕĄĒĄ�ĕđĖ��ĄČćČđĞ��ĄĒĄĎĄ�ąÿďđďĕĄČ�čĄČ��đĎĎĄ�ĎĄĔČÿĉđďĕĄČ�ĔĈ�čĖĕĕĄĒđčĄĎĎČ�
ĀĒĆĈČĈē�

���øđ�ėĖĔČđĎđĆČčĝ�ĆđďĂćČđ�ĕĊē�Ą�Ą�ČďÿĔĊē�ĕĊē�ĄćĈďđĔĂďĊē�ĈďĔĚ�ĄĕğďĈĕĄČ�ĔĈ�ĀďĄď�Čĝ�ėđ�
ĒĀĄ��đ�đ�đĂđē�ĀĘĈČ�čĄĕĄĔĕĈĂ�ĄąĎĄąāē���Ĉ�ĕČē�ĕĈĘďČčĀē�ĕđĖ�ĄďĄĔĖćĖĄĔ�ĀďđĖ�'1$�

���ô�ĆĈďĈĕČčÿ�ĕĒđ�đ�đČĊ�Āďđē�Čĝē�ĈČĔÿĆĈĕĄČ�ĔĕĄ�ĎĈ�ėđčĞĕĕĄĒĄ��
���øĄ�ĆĈďĈĕČčÿ�ĕĒđ�đ�đČĊ�ĀďĄ�ĎĈ�ėđčĞĕĕĄĒĄ�ĈČĔÿĆđďĕĄČ��Ĉ�ĈďćđėĎĀąČĄ�ĀďĈĔĊ�Ĕĕđ��ĄČćĂ�čĄČ�
�ĄĒÿĆđĖď�ĕđ�ĀďĉĖ�đ�$'$�
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èĀąĄČĄ�ĕĄ�ĕĒđ�đ�đČĊ�ĀďĄ�ĎĈ�ėđčĞĕĕĄĒĄ�ćĈ�ĉđĖď�ĆČĄ��ÿďĕĄ��ĀĔĄ�Ĕĕđď�đĒĆĄďČĔ�ĝ��ćĊĎĄ�
ćā�Ċ�ċĈĒĄ�ĈĂĄ�ćĈď�ĈĂďĄČ��ĝďČ�Ċ��čĄČ�ĘĒĈČÿĉĈĕĄČ�ĔĖďĈĘāē�ĀĆĘĖĔĊ�ĕĀĕđČĚď�čĖĕĕÿĒĚď��ã�Ěē��
ĝ�Ěē�ĔĕĊď��ĈĒĂ�ĕĚĔĊ�ĕĚď�ćČĄąĊĕČčğď��ĕĄ�ÿĕđ�Ą���đĒđĞď�ďĄ�ĉđĖď�ėĖĔČđĎđĆČčÿ��čÿďđďĕĄē�
ĔĈ� čĄďđďČčÿ� ĘĒđďČčÿ� ćČĄĔĕā�ĄĕĄ� ĄĖĕā� ĕĊ� ċĈĒĄ�ĈĂĄ��ô� ĕĞ�đē� ĄĖĕĝē� ĕĊē� ĆđďČćČĄčāē� ċĈ�
ĒĄ�ĈĂĄē�đďđ�ÿĉĈĕĄČ�H[�YLYR��ĆČĄĕĂ�ĕĄ�čĞĕĕĄĒĄ�ĕĒđ�đ�đČđĞďĕĄČ�ĀĐĚ�Ą�ĝ�ĕđď�đĒĆĄďČĔ�ĝ�čĄČ�
ĈČĔÿĆđďĕĄČ��ÿĎČ�Ĕ¬�ĄĖĕĝď�

�����ČĄĆđďČćČĄčÿ�đďđ�ÿĉđďĕĄČ� ĕĄ� ĉğĄ� ĈčĈĂďĄ�ĔĕĄ�đ�đĂĄ� ĀĘĈČ� ĕĒđ�đ�đČĊċĈĂ� ĕđ� ĆĈďĈĕČčĝ� ĖĎČčĝ�
ĕđĖē��Ĉ�ĕĊď��ĒđĔċāčĊ�ĆđďČćĂĚď��ĔĖďāċĚē�Ą�ĝ�čÿ�đČđ�ÿĎĎđ�ĈĂćđē��ù�ÿĒĘđĖď�ĄĒčĈĕĀē��Āċđ�
ćđČ��đČ�đ�đĂĈē���đĒđĞď�ďĄ�ĘĒĊĔČ�đ�đČĊċđĞď�ĆČĄ�ĕĊď�ĈĂĔđćđ�ĕđĖ��ĐĀďđĖ��'1$�ĔĕĄ�čĞĕĕĄĒĄ�
Ĉďĝē�ĉğđĖ��ì�ĔĊ�ĄďĕČčĝĕĈĒĊ�Ą�ĝ�ĄĖĕĀē�ĈĂďĄČ�Ċ��ČčĒđĀĆĘĖĔĊ��÷ĕĊ��Āċđćđ�ĄĖĕā�ĘĒĊĔČ�đ�đČ�
đĞďĕĄČ�ĚÿĒČĄ�ĕđĖ�ĉğđĖ��đĖ�ĀĘđĖď�ĆđďČ�đ�đČĊċĈĂ�Ĕĕđ�ĈĒĆĄĔĕāĒČđ��÷Ĉ�ĄĖĕÿ�ĆĂďĈĕĄČ�ĈČĔĄĆĚĆā�
ĕđĖ�ĐĀďđĖ�'1$��Ĉ�ĈČćČčā��ČčĒđąĈĎĝďĄ��øđ�ĐĀďđ�ĆĈďĈĕČčĝ�ĖĎČčĝ�ĈďĔĚ�ĄĕğďĈĕĄČ�ĔĖďāċĚē�ĔĈ�
čÿ�đČđ�Ą�ĝ�ĕĄ�ĘĒĚ�đĔğ�ĄĕĄ�ĕđĖ��ĖĒāďĄ�ĕđĖ�ĉĖĆĚĕđĞ��øđ�ĉĖĆĚĕĝ�ĕđ�đċĈĕĈĂĕĄČ�ĔĕĊ�ĔĖďĀ�
ĘĈČĄ�ĔĕĊ��āĕĒĄ�ĕĊē��ċĈĕāē���ĊĕĀĒĄē��Ĉďĝē�ĉğđĖ�Ĕĕđ�đ�đĂđ�ċĄ�ĄďĄ�ĕĖĘċĈĂ�ĕđ�Ā�ąĒĖđ��ì�
�ČčĒđĀĆĘĖĔĊ�Ą�đĕĈĎĈĂ�ĕĊ��đďĄćČčā��Āċđćđ�ćĊ�ČđĖĒĆĂĄē�ćČĄĆđďČćČĄčğď�ĄĆĈĎÿćĚď���Ēđąÿ�
ĕĚď��ĘđĂĒĚď�čĄČ�ĄČĆğď�

����øĄ��ČĕđĘĝďćĒČĄ�čĄČ�đČ�ĘĎĚĒđ�ĎÿĔĕĈē�ĀĘđĖď�'1$��øđ�ĆĈďĈĕČčĝ�ĖĎČčĝ�ĕĚď��ČĕđĘđďćĒĂĚď�čĄČ�
ĕĚď�ĘĎĚĒđ�ĎĄĔĕğď��ĈĒČĀĘĈČ��ĎĊĒđėđĒĂĈē�ĔĘĈĕČčĀē��Ĉ�ĕĊ�ĎĈČĕđĖĒĆĂĄ�ĕđĖē��ćĊĎĄćā�ĔĘĈĕČčÿ�
�Ĉ�ĕĊď�đĐĈČćĚĕČčā�ėĚĔėđĒĖĎĂĚĔĊ�čĄČ�ĕĊ�ėĚĕđĔĞďċĈĔĊ�ĄďĕĂĔĕđČĘĄ��čĄČ�čĚćČčđ�đČĈĂ��ČčĒĝ�
ĄĒČċ�ĝ��ĒĚĕĈěďğď��ôČ��ĈĒČĔĔĝĕĈĒĈē�ĝ�Ěē��ĒĚĕĈæďĈē���đĖ�ĈĂďĄČ�Ą�ĄĒĄĂĕĊĕĈē�ĆČĄ�ĕĊ�ĎĈČĕđĖĒ�
ĆĂĄ�ĕĚď��ČĕđĘđďćĒĂĚď�čĄČ�ĕĚď�ĘĎĚĒđ�ĎĄĔĕğď��čĚćČčđ�đČđĞďĕĄČ�Ą�ĝ�ĆđďĂćČĄ��đĖ�ąĒĂĔčđďĕĄČ�
Ĕĕđ�'1$�ĕđĖ��ĖĒāďĄ��øđ�ĆĈĆđďĝē�ĄĖĕĝ�ćĈĂĘďĈČ�ĝĕČ�ĕĄ�đĒĆĄďĂćČĄ�ĄĖĕÿ�ćĈď�ĈĂďĄČ�ĄďĈĐÿĒĕĊĕĄ�
Ą�ĝ�ĕđď��ĖĒāďĄ�ĕđĖ�čĖĕĕÿĒđĖ�čĄČ�ĆČĄ�ĕđ�ĎĝĆđ�ĄĖĕĝ�ĘĄĒĄčĕĊĒĂĉđďĕĄČ�Ěē�Ċ�ČĄĖĕĝďđ�Ą�

����ñĈ�ĕĊ��ĈĕĄĆĒĄėā��đČ��ĎĊĒđėđĒĂĈē��đĖ�ąĒĂĔčđďĕĄČ�ĔĕĄ�ĆđďĂćČĄ��ĈĕĄėĀĒđďĕĄČ�Ĕĕđ�P51$�
�Ĉ�ąÿĔĊ�ĕĊ�ĔĖ��ĎĊĒĚ�ĄĕČčĝĕĊĕĄ�ĕĚď�ďđĖčĎĈđĕČćČčğď�ąÿĔĈĚď��ì�ĄĎĎĊĎđĖĘĂĄ�ĕĚď�ąÿĔĈĚď�
ĕđĖ�P51$�čĄċđĒĂĉĈČ�ĕĊď�ĄĎĎĊĎđĖĘĂĄ�ĕĚď�Ą�ČďđĐĀĚď�ĔĕČē��ĒĚĕĈæďĈē��Ĉ�ąÿĔĊ�ĀďĄď�čğćČčĄ�
ĄďĕČĔĕđĂĘČĔĊē�ďđĖčĎĈđĕČćĂĚď�P51$��Ĉ�Ą�ČďđĐĀĄ��ĒĚĕĈěďğď��đ�đ�đĂđē�đďđ�ÿĉĈĕĄČ�ĆĈďĈĕČčĝē�
čğćČčĄē��àďĄ�Ą�ĝ�ĕĄ�ąĄĔČčÿ�ĘĄĒĄčĕĊĒČĔĕČčÿ�ĕđĖ�ĆĈďĈĕČčđĞ�čğćČčĄ�ĈĂďĄČ�ĕđ�ĝĕČ�ĘĄĒĄčĕĊĒĂĉĈ�
ĕĄČ�Ěē�ĈčėĖĎČĔ�Āďđē��ñĈ�ĈĐĄĂĒĈĔĊ�ćĞđ�Ą�ČďđĐĀĄ���ĈċĈČđďĂďĊ�čĄČ�ĕĒĖ�ĕđėÿďĊ��ĕĄ�Ė�ĝĎđČ�Ą�
���čĚćČčđ�đČđĞďĕĄČ�Ą�ĝ�ćĞđ��ĀĘĒČ�čĄČ�ĀĐČ�ćČĄėđĒĈĕČčÿ�čĚćČčĝďČĄ��øĄ�čĚćČčĝďČĄ��đĖ�čĚćČčđ�
�đČđĞď�ĕđ�ĂćČđ�Ą�ČďđĐĞ�đďđ�ÿĉđďĕĄČ�ĔĖďğďĖ�Ą�

íêñç��đ

����ù�ÿĒĘđĖď�ćČÿėđĒđČ�ĕĞ�đČ�ĉĖ�ğĔĈĚď��đČ�đ�đĂđČ���đĒđĞď�ďĄ�ĈėĄĒ�đĔĕđĞď�ĄďÿĎđĆĄ��Ĉ�ĕđ�
Ĉ�ČċĖ�Ċĕĝ��Ēđěĝď���Ğđ�ĈĖĒĀĚē�ĘĒĊĔČ�đ�đČđĞ�ĈďđČ�ĕĞ�đČ�ĈĂďĄČ�Ċ�čĎĈČĔĕā�čĄČ�Ċ�ĔĖďĈĘāē�čĄĎ�
ĎČĀĒĆĈČĄ�
ïĎĈČĔĕā�čĄĎĎČĀĒĆĈČĄ��÷¬�ĄĖĕĝ�ĕđď�ĕĞ�đ�ĉĞ�ĚĔĊē�ĕđ�đċĈĕĈĂĕĄČ�Ĕĕđ�ąČđĄďĕČćĒĄĔĕāĒĄ�đĒČ�
Ĕ�ĀďĊ��đĔĝĕĊĕĄ�Ą�đĔĕĈČĒĚ�ĀďđĖ�ċĒĈ�ĕČčđĞ�ĖĎČčđĞ��Ċ�đ�đĂĄ�Ĉ�ąđĎČÿĉĈĕĄČ��Ĉ�ĄĒĘČčā�čĄĎ�
ĎČĀĒĆĈČĄ��ČčĒđđĒĆĄďČĔ�ğď��ì�čĄĎĎČĀĒĆĈČĄ�ĔĖďĈĘĂĉĈĕĄČ��ĀĘĒČ�ĕĊď��ĄĒĄĆĚĆā�ĕđĖ�Ĉ�ČċĖ�ĊĕđĞ�
�Ēđěĝďĕđē��÷ĕĊď�čĎĈČĔĕā�čĄĎĎČĀĒĆĈČĄ�đČ�ėÿĔĈČē�Ąďÿ�ĕĖĐĊē�ĕĚď��ČčĒđđĒĆĄďČĔ�ğď�ĈĂďĄČ�ĕĀĔ�
ĔĈĒĈČē�
÷Ğ�ėĚďĄ��Ĉ�ĕĄ��ĄĒĄ�ÿďĚ�čĄČ��Ĉ�ąÿĔĊ�ĕĊď�ćđċāĔĄ�čĄ��ĞĎĊ�Ąďÿ�ĕĖĐĊē�ĕĚď��ČčĒđđĒĆĄďČ�
Ĕ�ğď�ĔĖďÿĆđĖ�Ĉ�ĝĕČ��ĒĝčĈČĕĄČ�ĆČĄ�čĎĈČĔĕā�čĄĎĎČĀĒĆĈČĄ�ĈėĝĔđď�Ĕĕđ�ćČÿĆĒĄ��Ą�ćČĄčĒĂďđ�
ďĕĄČ�ĕĀĔĔĈĒČē�ėÿĔĈČē�Ąďÿ�ĕĖĐĊē�ĕĊē��ČčĒđąČĄčāē�čĄĎĎČĀĒĆĈČĄē�
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����÷ĕĊď�čĎĈČĔĕā�čĄĎĎČĀĒĆĈČĄ�đČ�ėÿĔĈČē�Ąďÿ�ĕĖĐĊē�ĕĚď��ČčĒđđĒĆĄďČĔ�ğď�ĈĂďĄČ�đČ��ĄĒĄčÿĕĚ��
�Ĉ�ĕĊď�ĈĐāē�ĔĈČĒÿ�ćČĄćđĘāē��Ċ�ĎĄďċÿďđĖĔĄ��Ċ�ĈčċĈĕČčā��Ċ�ĔĕĄĕČčā�čĄČ�Ċ�ėÿĔĊ�ċĄďÿĕđĖ��
ê�đ�ĀďĚē�đČ�ėÿĔĈČē�Ąďÿ�ĕĖĐĊē�ĕĊē�čĄĎĎČĀĒĆĈČĄē��đĖ��Ąē�ćĂďĈĕĄČ�Ċ�čČďĊĕČčā�ĕĊē��ĈĂďĄČ��Ą��
ĎĄďċÿďđĖĔĄ��ą��ĈčċĈĕČčā�Ć��ĔĕĄĕČčā�ć��ċĄďÿĕđĖ�

����ïĄĕÿ�ĕĊ�ĎĄďċÿďđĖĔĄ�ėÿĔĊ�đ��ĎĊċĖĔ�ĝē�ĕĚď��ČčĒđđĒĆĄďČĔ�ğď��đĖ��ĒđĀĒĘĈĕĄČ�Ą�ĝ�ĕĊď�ĄĒ�
ĘČčā�čĄĎĎČĀĒĆĈČĄ��ĄĒĄ�ĀďĈČ�ĔĘĈćĝď�ĔĕĄċĈĒĝē��çĖĕĝ�đėĈĂĎĈĕĄČ�Ĕĕđ�ĝĕČ�đČ��ČčĒđđĒĆĄďČĔ�đĂ�
ĘĒĈČÿĉđďĕĄČ�čÿ�đČđ�ĘĒđďČčĝ�ćČÿĔĕĊ�Ą�ĆČĄ�ďĄ��ĒđĔĄĒ�đĔĕđĞď�ĔĕČē�čĄČďđĞĒĆČĈē�ĔĖďċāčĈē�
čĄČ�ďĄ�ĄĒĘĂĔđĖď�ďĄ�ĄďĄ�ĕĞĔĔđďĕĄČ��÷ĕĊ�ĔĖďĀĘĈČĄ��đČ��ČčĒđđĒĆĄďČĔ�đĂ�ćČĄČĒđĞďĕĄČ��Ĉ�ĕĄĘĞ�
ĒĖċ�ĝ��Ĉ�ĈČćā�Ċ�čĄĎĎČĀĒĆĈČĄ��ĒĄĆ�Ąĕđ�đČĈĂĕĄČ�čÿĕĚ�Ą�ĝ�ÿĒČĔĕĈē�ĔĖďċāčĈē�ċĈĒ�đčĒĄĔĂĄē��
Sì��ĔĖĆčĀďĕĒĚĔĊē�ô��čĄČ�Ĕĕđ�ĖĎČčĝ�čĄĎĎČĀĒĆĈČĄē�Ė�ÿĒĘđĖď�ÿėċđďĄ�ċĒĈ�ĕČčÿ�ĔĖĔĕĄĕČčÿ��
çĖĕā�Ċ�ėÿĔĊ�Ąďÿ�ĕĖĐĊē�đďđ�ÿĉĈĕĄČ�ĈčċĈĕČčā��Ĉ�ĈČćā�đ�ĄĒČċ�ĝē�ĕĚď��ČčĒđđĒĆĄďČĔ�ğď�ĄĖ�
ĐÿďĈĕĄČ�ĈčċĈĕČčÿ��çčđĎđĖċĈĂ�Ċ�ĔĕĄĕČčā�ėÿĔĊ��čĄĕÿ�ĕĊď�đ�đĂĄ�đ��ĎĊċĖĔ�ĝē�ĕĚď�ąĄčĕĊĒĂĚď�
ćĈď�ĄĖĐÿďĈĕĄČ��ĎĝĆĚ�ĈĐÿďĕĎĊĔĊē�čÿ�đČđĖ�ċĒĈ�ĕČčđĞ�ĔĖĔĕĄĕČčđĞ�ā�ĎĝĆĚ�ĔĖĔĔğĒĈĖĔĊē�ĕđ�
ĐČčğď��ĒđěĝďĕĚď�Ą�ĝ�ĕđ��ĈĕĄąđĎČĔ�ĝ�ĕĚď��ČčĒđđĒĆĄďČĔ�ğď��øĀĎđē�čĄĕÿ�ĕĊ�ėÿĔĊ�ċĄďÿĕđĖ�
đ�ĄĒČċ�ĝē�ĕĚď��ČčĒđđĒĆĄďČĔ�ğď��ĈČğďĈĕĄČ��õĄĒ¬�ĝĕČ�Ċ�ćČĄćđĘā�ĕĚď�ėÿĔĈĚď�Ąďÿ�ĕĖĐĊē�ĔĈ�
čÿċĈ�čĎĈČĔĕā�čĄĎĎČĀĒĆĈČĄ�ĈĂďĄČ�ĔĖĆčĈčĒČ�ĀďĊ��Ċ�ćČÿĒčĈČĄ�čÿċĈ�ėÿĔĊē�ćČĄėĀĒĈČ�ĄďÿĎđĆĄ��Ĉ�
ĕđ�ĈĂćđē�ĕĚď��ČčĒđđĒĆĄďČĔ�ğď�

����ôČ��ČčĒđđĒĆĄďČĔ�đĂ��ĄĒÿĆđĖď�ĘĒāĔČ�Ą��ĒđěĝďĕĄ�ĔĖďāċĚē�čĄĕÿ�ĕĊ�ćČÿĒčĈČĄ�ĕĊē�ĈčċĈĕČčāē�
čĄČ�ĕĊē�ĔĕĄĕČčāē�ėÿĔĊē�Ąďÿ�ĕĖĐāē�ĕđĖē��øĄ��ĒđěĝďĕĄ�ĕĊē�ĉĞ�ĚĔĊē�ĈĂďĄČ�ĈĂĕĈ�ĕĄ�ĂćČĄ�čĞĕĕĄ�
ĒĄ��đĖ�đďđ�ÿĉđďĕĄČ�ąČđ�ÿĉĄ�ĈĂĕĈ��ĒđěĝďĕĄ�ĕĚď�čĖĕĕÿĒĚď�ĝ�Ěē��ĒĚĕĈæďĈē�čĄČ�ĄďĕČąČđĕČčÿ�

íêñç��đ

�����ĂďĈĕĄČ�Ċ�ĄĎĖĔĂćĄ�'1$�

�Ü�7�$�7�$�&�7�&�$�$�&�*�7�7�&�7�$�*�7�*�$�$�&�7�7�7�7�
�Ü

ì�ĔĖ��ĎĊĒĚ�ĄĕČčā�ĄĎĖĔĂćĄ�ĈĂďĄČ�

�Ü�ç�ø�ç�7�*�$�*�7�7�*�&�$�$�*�$�7�&�$�&�7�7�*�$�$�$�$��Ü

÷Ğ�ėĚďĄ��Ĉ�ĕđ��đďĕĀĎđ�ĕĊē�ćČ�Ďāē�ĀĎČčĄē��đĖ�ĄďĄėĀĒĈĕĄČ�ĔĕĊ�ćđ�ā�ĕđĖ�'1$�Ĕĕđ�ĘğĒđ�
���ôČ�ĄĉĚĕđĞĘĈē�ąÿĔĈČē�ĕĊē��ČĄē�ĄĎĖĔĂćĄē�ĔĖďćĀđďĕĄČ��Ĉ�ćĈĔ�đĞē�ĖćĒđĆĝďđĖ��Ĉ�ĕČē�ĄĉĚ�
ĕđĞĘĈē�ąÿĔĈČē�ĕĊē�Ą�ĀďĄďĕČ�ĄĎĖĔĂćĄē��Ĉ�ąÿĔĊ�ĕđď�čĄďĝďĄ�ĕĊē�ĔĖ��ĎĊĒĚ�ĄĕČčĝĕĊĕĄē��ì�
ĄćĈďĂďĊ�ĔĖďćĀĈĕĄČ��ĝďđ��Ĉ�ċĖ�ĂďĊ�čĄČ�ĄďĕĂĔĕĒđėĄ��Ĉďğ�Ċ�čĖĕđĔĂďĊ��ĝďđ��Ĉ�ĆđĖĄďĂďĊ�čĄČ�
ĄďĕĂĔĕĒđėĄ��ôČ�ćĈĔ�đĂ�ĖćĒđĆĝďđĖ��đĖ�ĄďĄ�ĕĞĔĔđďĕĄČ��ĈĕĄĐĞ�ĕĚď�ąÿĔĈĚď�ĔĕĄċĈĒđ�đČ�
đĞď�ĕĊ�ćĈĖĕĈĒđĕĄĆā�ćđ�ā�ĕđĖ��đĒĂđĖ�

���ôČ�ćĞđ�ĄĎĖĔĂćĈē�ĈĂďĄČ�ĄďĕČ�ĄĒÿĎĎĊĎĈē��ćĊĎĄćā�ĕđ��Ü�ÿčĒđ�ĕĊē��ĂĄē�ĈĂďĄČ�Ą�ĀďĄďĕČ�Ą�ĝ�
ĕđ��Ü�ÿčĒđ�ĕĊē�ÿĎĎĊē�

����øđ��ĒĝćĒđ�đ��ĝĒČđ�ĕđĖ�P51$��đĖ�ċĄ��ĒđčĞęĈČ�Ą�ĝ�ĕĊ��ĈĕĄĆĒĄėā�ĕđĖ�ĆđďČćĂđĖ�ĄĖĕđĞ��
ĈĂďĄČ�

�Ü�$�8�$�8�*�$�*�8�8�*�&�$�$�*�$�8�&�$�&�8�8�*�$�$�$�$��Ü�

çČĕČđĎĝĆĊĔĊ��ñĈ�ĕĊ��ĈĕĄĆĒĄėā��đČ��ĎĊĒđėđĒĂĈē��đĖ�ąĒĂĔčđďĕĄČ�ĔĕĄ�ĆđďĂćČĄ��ĈĕĄėĀĒđďĕĄČ�
Ĕĕđ�P51$��Ĉ�ąÿĔĊ�ĕĊ�ĔĖ��ĎĊĒĚ�ĄĕČčĝĕĊĕĄ�ĕĚď�ďđĖčĎĈđĕČćČčğď�ąÿĔĈĚď��ì�ĄĎĎĊĎđĖĘĂĄ�
ĕĚď�ąÿĔĈĚď�ĕđĖ�P51$�čĄċđĒĂĉĈČ�ĕĊď�ĄĎĎĊĎđĖĘĂĄ�ĕĚď�Ą�ČďđĐĀĚď�ĔĕČē��ĒĚĕĈæďĈē��Ĉ�ąÿĔĊ�
ĀďĄď�čğćČčĄ�ĄďĕČĔĕđĂĘČĔĊē�ďđĖčĎĈđĕČćĂĚď�P51$��Ĉ�Ą�ČďđĐĀĄ��ĒĚĕĈěďğď��đ�đ�đĂđē�đďđ�ÿ�
ĉĈĕĄČ�ĆĈďĈĕČčĝē�čğćČčĄē�
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ç�ĝ�ĕĄ�ąĄĔČčÿ�ĘĄĒĄčĕĊĒČĔĕČčÿ�ĕđĖ�ĆĈďĈĕČčđĞ�čğćČčĄ�ĈĂďĄČ�
����ô�ĆĈďĈĕČčĝē�čğćČčĄē�ĈĂďĄČ�čğćČčĄē�ĕĒČ�ĎĀĕĄē��ćĊĎĄćā��ČĄ�ĕĒČÿćĄ�ďđĖčĎĈđĕČćĂĚď��ĕđ�čĚćČ�
čĝďČđ��čĚćČčđ�đČĈĂ�ĀďĄ�Ą�ČďđĐĞ�

����ô�ĆĈďĈĕČčĝē�čğćČčĄē�ĈĂďĄČ�ĔĖďĈĘāē��ćĊĎĄćā�ĕđ�P51$�ćČĄąÿĉĈĕĄČ�ĔĖďĈĘğē�Ąďÿ�ĕĒĂĄ�ďđĖ�
čĎĈđĕĂćČĄ�ĘĚĒĂē�ďĄ��ĄĒĄĎĈĂ�ĈĕĄČ�čÿ�đČđ�ďđĖčĎĈđĕĂćČđ�

����ô�ĆĈďĈĕČčĝē�čğćČčĄē�ĈĂďĄČ��Ċ�Ĉ�ČčĄĎĖ�ĕĝ�Ĉďđē��ćĊĎĄćā�čÿċĈ�ďđĖčĎĈđĕĂćČđ�ĄďāčĈČ�ĔĈ�ĀďĄ�
�ĝďđ�čĚćČčĝďČđ�

����ô�ĆĈďĈĕČčĝē�čğćČčĄē�ĀĘĈČ�čĚćČčĝďČđ�ĀďĄĒĐĊē�čĄČ�čĚćČčĝďČĄ�ĎāĐĊē��øđ�čĚćČčĝďČđ�ĀďĄĒĐĊē�
ĔĈ�ĝĎđĖē�ĕđĖē�đĒĆĄďČĔ�đĞē�ĈĂďĄČ�ĕđ��Ü$8*�Ü�čĄČ�čĚćČčđ�đČĈĂ�ĕđ�Ą�ČďđĐĞ��ĈċĈČđďĂďĊ��ù�ÿĒ�
ĘđĖď� ĕĒĂĄ� čĚćČčĝďČĄ� ĎāĐĊē�� ĕĄ� �Ü8$*�Ü��

�Ü8*$�Ü� čĄČ�
�Ü8$$�Ü��ì��ĄĒđĖĔĂĄ� ĕĚď� čĚćČčđďĂĚď�

ĄĖĕğď�Ĕĕđ��ĝĒČđ�ĕđĖ�P51$�đćĊĆĈĂ�Ĕĕđď�ĕĈĒ�ĄĕČĔ�ĝ�ĕĊē�ĔĞďċĈĔĊē�ĕĊē��đĎĖ�Ĉ�ĕČćČčāē�
ĄĎĖĔĂćĄē�

ô�ĝĒđē�čĚćČčĝďČđ�ćĈď�ĄėđĒÿ��ĝďđ�ĕđ�P51$�ĄĎĎÿ�čĄČ�ĕđ�ĆđďĂćČđ�Ą�ĝ�ĕđ�đ�đĂđ��ĄĒÿĆĈĕĄČ��
àĕĔČ��ĆČĄ��ĄĒÿćĈČĆ�Ą��ĕđ�čĚćČčĝďČđ�ĀďĄĒĐĊē��Ü$8*�Ü�ĄďĕČĔĕđČĘĈĂ�Ĕĕđ�čĚćČčĝďČđ�ĀďĄĒĐĊē�ĕĊē�
čĚćČčāē�ĄĎĖĔĂćĄē�ĕđĖ�ĆđďČćĂđĖ��Ü$7*�Ü�č�đ�č�
øđ�ĕ�ā�Ą�Ĉďĝē�ĆđďČćĂđĖ��čĄČ�ĕđĖ�P51$�ĕđĖ��đĖ�čĚćČčđ�đČĈĂ��ČĄ��đĎĖ�Ĉ�ĕČćČčā�ĄĎĖĔĂćĄ��ĄĒ�
ĘĂĉĈČ��Ĉ�ĕđ�čĚćČčĝďČđ�ĀďĄĒĐĊē�čĄČ�ĕĈĎĈČğďĈČ��Ĉ�ĕđ�čĚćČčĝďČđ�ĎāĐĊē�
ïĄĕÿ� ĕĊď� ĀďĄĒĐĊ� ĕĊē� �ĈĕĄĆĒĄėāē� Ĉďĝē� ĆđďČćĂđĖ� Ċ�51$� �đĎĖ�ĈĒÿĔĊ� �ĒđĔćĀďĈĕĄČ� Ĕĕđď�
Ė�đčČďĊĕā�čĄČ��ĒđčĄĎĈĂ�ĕđ�Ččĝ�ĐĈĕĞĎČĆ�Ą�ĕĊē�ćČ�Ďāē�ĀĎČčĄē�ĕđĖ�'1$��÷ĕĊ�ĔĖďĀĘĈČĄ��ĕđ�đ�
ċĈĕĈĂ�ĕĄ�ĒČąđďđĖčĎĈđĕĂćČĄ�Ą�ĀďĄďĕČ�Ą�ĝ�ĕĄ�ćĈđĐĖĒČąđďđĖčĎĈđĕĂćČĄ��ĂĄē�ĄĎĖĔĂćĄē�ĕđĖ�'1$�
ĔĞ�ėĚďĄ��Ĉ�ĕđď�čĄďĝďĄ�ĕĊē�ĔĖ��ĎĊĒĚ�ĄĕČčĝĕĊĕĄē�ĕĚď�ąÿĔĈĚď��ĝ�Ěē�čĄČ�ĔĕĊď�ĄďĕČĆĒĄėā��
�Ĉ�ĕĊ�ćČĄėđĒÿ�ĝĕČ�Ĉćğ�Ą�ĀďĄďĕČ�Ą�ĝ�ĕĊď�ĄćĈďĂďĊ�ĕđ�đċĈĕĈĂĕĄČ� ĕđ�ĒČąđďđĖčĎĈđĕĂćČđ��đĖ�
�ĈĒČĀĘĈČ�đĖĒĄčĂĎĊ��ì�51$��đĎĖ�ĈĒÿĔĊ�ĔĖďćĀĈČ�ĕĄ�ĒČąđďđĖčĎĈđĕĂćČĄ���đĖ��ĒđĔĕĂċĈďĕĄČ�ĕđ�
ĀďĄ��Ĉĕÿ�ĕđ�ÿĎĎđ���Ĉ��Ü��Ü�ėĚĔėđćČĈĔĕĈĒČčĝ�ćĈĔ�ĝ��ì��ĈĕĄĆĒĄėā�ĀĘĈČ��ĒđĔĄďĄĕđĎČĔ�ĝ��Üĺ�
�Ü�ĝ�Ěē�čĄČ�Ċ�ĄďĕČĆĒĄėā��ì�ĔĞďċĈĔĊ�ĕđĖ�51$�ĔĕĄ�Ąĕÿ�Ĕĕđ�ĕĀĎđē�ĕđĖ�ĆđďČćĂđĖ��ĝ�đĖ�ĈČćČčĀē�
ĄĎĎĊĎđĖĘĂĈē�đČ�đ�đĂĈē�đďđ�ÿĉđďĕĄČ�ĄĎĎĊĎđĖĘĂĈē�ĎĊĐĊē�ĕĊē��ĈĕĄĆĒĄėāē��Ĉ�ČĕĒĀ�đĖď�ĕĊď�
Ą�ĈĎĈĖċĀĒĚĔā�ĕđĖ�
øđ��ĝĒČđ�51$��đĖ�ĔĖďĕĂċĈĕĄČ�ĈĂďĄČ�ĔĖ��ĎĊĒĚ�ĄĕČčĝ��Ēđē�ĕĊ��ĂĄ�ĄĎĖĔĂćĄ�ĕĊē�ćČ�Ďāē�ĀĎČčĄē�
ĕđĖ�'1$�ĕđĖ�ĆđďČćĂđĖ��ì�ĄĎĖĔĂćĄ�ĄĖĕā�ĈĂďĄČ�Ċ��ĈĕĄĆĒĄėĝ�ĈďĊ�čĄČ�đďđ�ÿĉĈĕĄČ��Ċ�čĚćČčā��ì�
ĔĖ��ĎĊĒĚ�ĄĕČčā�ĄĎĖĔĂćĄ�ĕđĖ�'1$�ĕđĖ�ĆđďČćĂđĖ�đďđ�ÿĉĈĕĄČ�čĚćČčā��7R�51$�ĈĂďĄČ�ĕđ�čČďĊĕĝ�
ĄďĕĂĆĒĄėđ�ĕĊē��ĎĊĒđėđĒĂĄē�Ĉďĝē�ĆđďČćĂđĖ�
÷Ğ�ėĚďĄ��Ĉ�ĝĔĄ�ĄďĄėĀĒċĊčĄď��Ċ�čĚćČčā�ĄĎĖĔĂćĄ�ĕđĖ�ĆđďČćĂđĖ�ĈĂďĄČ�ĄĖĕā��Ĉ��ĒđĔĄďĄĕđĎČ�
Ĕ�ĝ��Üĺ��Ü�Ěē��Ēđē�ĕĊ�ćČĈĞċĖďĔĊ�ĕĊē��ĈĕĄĆĒĄėāē�čĄČ�ćČĄċĀĕĈČ��Ēđē�ĕđ��Ü�ÿčĒđ�ĕĊē���Ĉĕÿ�
Ą�ĝ�ĀďĄ��Ďāċđē�ďđĖčĎĈđĕČćĂĚď��đĖ�Ą�đĕĈĎđĞď�ĕĊď��Ü�Ą�ĈĕÿėĒĄĔĕĊ��ĈĒČđĘā�ĕĊē��ĕđ�čĚćČ�
čĝďČđ��Ü$7*�Ü�čĄČ��Ĉĕÿ�Ą�ĝ��Ďāċđē�ďđĖčĎĈđĕČćĂĚď��đĖ�ĈĂďĄČ�ĄčĀĒĄČđ��đĎĎĄ�ĎÿĔČđ�ĕđĖ�ĕĒĂĄ�
�ĈĐĄČĒđĖ�ĀďĚď�ĕĚď�ĈĔĚďĂĚď��Ė�ÿĒĘĈČ�ĕđ�čĚćČčĝďČđ�ĎāĐĊē��ĀďĄ�Ĉč�ĕĚď��ĒđĄďĄėĈĒċĀďĕĚď���
�ĊĎĄćā�ĕđ�čĚćČčĝďČđ�ĎāĐĊē�ąĒĂĔčĈĕĄČ��Ēđē�ĕđ��Ü�ÿčĒđ�ĕĊē�čĚćČčāē�ĄĎĖĔĂćĄē�ĕđĖ�ĆđďČćĂđĖ��
øČē��ĒđĜ�đċĀĔĈČē�ĄĖĕĀē�ćĈď��ĎĊĒđĂ�Ċ�ĄĎĖĔĂćĄ�'1$�ĕđĖ�ĆđďČćĂđĖ��đĖ�ćĂďĈĕĄČ�ĔĕĊď�Ĉčėğ�
ďĊĔĊ�ĕĊē�ÿĔčĊĔĊē��ĕČē��ĎĊĒđĂ�ĝ�Ěē�Ċ�ĔĖ��ĎĊĒĚ�ĄĕČčā�ĕĊē�ĄĎĖĔĂćĄ�'1$�ĕđĖ�ĆđďČćĂđĖ��
÷ĖďĈ�ğē�Ċ�ĄĎĖĔĂćĄ�'1$��đĖ�ćĂďĈĕĄČ�ĔĕĊď�ĈčėğďĊĔĊ�ĔĖďČĔĕÿ�ĕĊ��Ċ�čĚćČčā�ĄĎĖĔĂćĄ�ĕđĖ�
ĆđďČćĂđĖ�čĄČ�Ċ�ĔĖ��ĎĊĒĚ�ĄĕČčā�ĕĊē�ĔĖďČĔĕÿ�ĕĊď�čĚćČčā�ĄĎĖĔĂćĄ�ĄĖĕđĞ�ĕđĖ�ĆđďČćĂđĖ�
�ĊĎĄćā�ĕđ��Ēđěĝď�ĕĊē��ĈĕĄĆĒĄėāē�Ĉďĝē�ĆđďČćĂđĖ��đĖ�čĚćČčđ�đČĈĂ�ĆČĄ�P51$�ċĄ�ĀĘĈČ�ĕĊď�
ĂćČĄ�ĄĎĎĊĎđĖĘĂĄ�ĄĉĚĕđĞĘĚď�ąÿĔĈĚď���ĝďđ��đĖ�ĕđ�P51$�ėĀĒĈČ�8�ĄďĕĂ�ĆČĄ�ø��čĄČ�ĕđď�ĂćČđ�
�ĒđĔĄďĄĕđĎČĔ�ĝ��Ĉ�ĕĊď�čĚćČčā�ĄĎĖĔĂćĄ�ĕđĖ�ĆđďČćĂđĖ�
÷ĕđĖē�ĈĖčĄĒĖĚĕČčđĞē�đĒĆĄďČĔ�đĞē��ĕđ�P51$��đĖ��ĄĒÿĆĈĕĄČ�čĄĕÿ�ĕĊ��ĈĕĄĆĒĄėā�Ĉďĝē�ĆđďČ�
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ćĂđĖ�ĔĖďāċĚē�ćĈď�ĈĂďĄČ�ĀĕđČ�đ�ďĄ��ĈĕĄėĒĄĔĕĈĂ��ĄĎĎÿ�ĖėĂĔĕĄĕĄČ��ČĄ��đĎĞ�ĎđčĊ�ćČĄćČčĄĔĂĄ�
ĚĒĂ�ĄďĔĊē�

����øđ�ğĒČ�đ�P51$��đĖ�čĚćČčđ�đČĈĂ�ĕđ�ćđċĀď�đĎČĆđ�Ĉ�ĕĂćČđ��ĔĞ�ėĚďĄ��Ĉ�ĕđ�ĈĒğĕĊ�Ą����ĈĂ�
ďĄČ�

�Ü�$�8�$�8�*�$�*�8�$�8�&�$�&�8�8�*�$�$�$�$��Ü

ì�ćČĄćČčĄĔĂĄ�ĕĊē�ĚĒĂ�ĄďĔĊē�Ą�đĕĈĎĈĂ�ĀďĄ�Ą�ĝ�ĕĄ��Čđ�ĈďćČĄėĀĒđďĕĄ�ĈĖĒā�ĄĕĄ�ĕĊē�ñđĒČĄčāē�
èČđĎđĆĂĄē��ĆČĄĕĂ�đćāĆĊĔĈ�Ĕĕđ�ĔĖ��ĀĒĄĔ�Ą�ĝĕČ�ĕĄ��ĈĒČĔĔĝĕĈĒĄ�ĆđďĂćČĄ�ĕĚď�ĈĖčĄĒĖĚĕČčğď�
đĒĆĄďČĔ�ğď��čĄČ�ĕĚď�Čğď��đĖ�ĕđĖē��ĒđĔąÿĎĎđĖď��ĈĂďĄČ�ĄĔĖďĈĘā�ā�ćČĄčĈčđ��ĀďĄ���ĊĎĄćā��
Ċ�ĄĎĎĊĎđĖĘĂĄ��đĖ��ĈĕĄėĒÿĉĈĕĄČ�ĔĈ�Ą�ČďđĐĀĄ�ćČĄčĝ�ĕĈĕĄČ�Ą�ĝ�ĈďćČÿ�ĈĔĈē�ĄĎĎĊĎđĖĘĂĈē�đČ�
đ�đĂĈē�ćĈ��ĈĕĄėĒÿĉđďĕĄČ�ĔĈ�Ą�ČďđĐĀĄ��ôČ�ĄĎĎĊĎđĖĘĂĈē��đĖ��ĈĕĄėĒÿĉđďĕĄČ�ĔĈ�Ą�ČďđĐĀĄ�
đďđ�ÿĉđďĕĄČ�ĈĐğďČĄ�čĄČ�đČ�ĈďćČÿ�ĈĔĈē�ĄĎĎĊĎđĖĘĂĈē�đďđ�ÿĉđďĕĄČ�ĈĔğďČĄ�
ì��ĈĕÿėĒĄĔĊ�ĕđĖ�P51$��ćĊĎĄćā�Ċ�ĄďĕČĔĕđĂĘČĔĊ�ĕĚď�čĚćČčđďĂĚď�ĔĈ�Ą�ČďđĐĀĄ�čĄČ�Ċ�ćČĄćđĘČ�
čā�ĔĞďćĈĔĊ�ĕĚď�Ą�ČďđĐĀĚď�ĔĈ��đĎĖ�Ĉ�ĕČćČčā�ĄĎĖĔĂćĄ���ĒĄĆ�Ąĕđ�đČĈĂĕĄČ�ĔĕĄ�ĒČąđĔğ�ĄĕĄ�
�Ĉ�ĕĊ�ąđāċĈČĄ�ĕĚď�W51$�čĄČ�ĕĊ�ĔĖ��ĈĕđĘā�ĄĒčĈĕğď��ĒĚĕĈěďğď�čĄČ�ĈďĀĒĆĈČĄē�
ïĄĕÿ� ĕĊď� ĀďĄĒĐĊ� ĕĊē� �ĈĕÿėĒĄĔĊē� ĕđ�P51$� �ĒđĔćĀďĈĕĄČ�� �ĀĔĚ� �ČĄē� ĄĎĎĊĎđĖĘĂĄē� �đĖ�
Ė�ÿĒĘĈČ�ĔĕĊď��Ü�Ą�ĈĕÿėĒĄĔĊ��ĈĒČđĘā�ĕđĖ���Ĉ�ĕđ�ĒČąđĔĚ�Ččĝ�51$�ĕĊē��ČčĒāē�Ė�đ�đďÿćĄē�
ĕđĖ�ĒČąđĔğ�Ąĕđē��ĔĞ�ėĚďĄ��Ĉ�ĕđĖē�čĄďĝďĈē�ĕĊē�ĔĖ��ĎĊĒĚ�ĄĕČčĝĕĊĕĄē�ĕĚď�ąÿĔĈĚď��øđ�
�Ēğĕđ�čĚćČčĝďČđ� ĕđĖ�P51$�ĈĂďĄČ� �ÿďĕđĕĈ� �Ü$8*�Ü� čĄČ�Ĕ¬� ĄĖĕĝ��ĒđĔćĀďĈĕĄČ� ĕđ� W51$��đĖ�
ėĀĒĈČ�ĕđ�Ą�ČďđĐĞ��ĈċĈČđďĂďĊ��ã�Ěē�ćĈď�ĀĘđĖď�ĝĎĈē�đČ��ĒĚĕĈæďĈē�ĕđĖ�đĒĆĄďČĔ�đĞ�Ěē��Ēğĕđ�
Ą�ČďđĐĞ��ĈċĈČđďĂďĊ��÷Ĉ��đĎĎĀē��ĒĚĕĈæďĈē���Ĉĕÿ�ĕĊ�ĔĞďċĈĔā�ĕđĖē�Ą�đ�ĄčĒĞďđďĕĄČ�đĒČĔ�ĀďĄ�
Ą�ČďđĐĀĄ�Ą�ĝ�ĕđ�ĄĒĘČčĝ�Ą�ČďČčĝ�ÿčĒđ�ĕđĖē�
ïĄĕÿ� ĕĊď� Ĉ�Č�āčĖďĔĊ� ĕĊē��Ĉ�ĕČćČčāē�ĄĎĖĔĂćĄē� �ĈĕĄĐĞ� ĕĊē� �ĈċĈČđďĂďĊē�� �đĖ�Ą�đĕĈĎĈĂ� ĕđ�
ĄĒĘČčĝ� ��Ą�ČďČčĝ�ÿčĒđ���ĕđĖ�ďĈđĔĖďĕČċĀ�ĈďđĖ��Ĉ�ĕČćĂđĖ�čĄČ�ĕđĖ�ćĈĞĕĈĒđĖ�Ą�ČďđĐĀđē��Ĉćğ�
ĕĊē�ĔĈĒĂďĊē��ĔĘĊ�ĄĕĂĉĈĕĄČ��Ĉ�ĕČćČčĝē�ćĈĔ�ĝē�č�đ�č��ì�Ĉ�Č�āčĖďĔĊ�ĕđĖ��Ĉ�ĕČćĂđĖ�ĔĕĄ�Ąĕÿ�
ĝĕĄď�ĕđ�ĒČąĝĔĚ�Ą�ėĕÿďĈČ�Ĕĕđ�čĚćČčĝďČđ�ĎāĐĊē��ĀďĄ�Ĉč�ĕĚď��Ü8*$�Ü��

�Ü8$*�Ü��
�Ü8$$�Ü���Ĉ�ĈČćā�ćĈď�

Ė�ÿĒĘđĖď��ĝĒČĄ�W51$��đĖ�ďĄ�ĄďĕČĔĕđČĘđĞď�ĔĈ�ĄĖĕÿ�
ñĂĄ��Ĉ�ĕČćČčā�ĄĎĖĔĂćĄ�ĔĘĊ�ĄĕĂĉĈĕĄČ�Ą�ĝ�ĕĊď�ĀďĚĔĊ�Ą�ČďđĐĀĚď��Ĉ�đ�đČđ�đĎČčĝ�ćĈĔ�ĝ��ô�
ćĈĔ�ĝē�ĄĖĕĝē�ćĊ�ČđĖĒĆĈĂĕĄČ��ĈĕĄĐĞ�ĕđĖ��&22+�ĕđĖ��ĒđĊĆđĞ�ĈďđĖ�Ą�ČďđĐĀđē�čĄČ�ĕĊē��+�1�
ĕđĖ�Ĉ�ĝ�ĈďđĖ�Ą�ČďđĐĀđē��ô�ćĈĔ�ĝē�ĄĖĕĝē�đďđ�ÿĉĈĕĄČ��Ĉ�ĕČćČčĝē�ćĈĔ�ĝē�
÷Ğ�ėĚďĄ�ĎđČ�ĝď��Ĉ�ĕĄ��ĄĒĄ�ÿďĚ���Ĉ�ąÿĔĊ�ĕĄ�ćĈćđ�ĀďĄ�ĕĊē�ÿĔčĊĔĊē�čĄČ�ĔĞ�ėĚďĄ��Ĉ�ĕĄ�
ĘĄĒĄčĕĊĒČĔĕČčÿ�ĕđĖ�ĆĈďĈĕČčđĞ�čğćČčĄ��ĝĕČ�ćĊĎĄćā�ĈĂďĄČ�čğćČčĄē�ĕĒČ�ĎĀĕĄē��ćĊĎĄćā��ČĄ�ĕĒČ�
ÿćĄ�ďđĖčĎĈđĕČćĂĚď��ĕđ�čĚćČčĝďČđ��čĚćČčđ�đČĈĂ�ĀďĄ�Ą�ČďđĐĞ��ĈĂďĄČ�ĔĖďĈĘāē��ćĊĎĄćā�ĕđ�P51$�
ćČĄąÿĉĈĕĄČ� ĔĖďĈĘğē�Ąďÿ� ĕĒĂĄ� ďđĖčĎĈđĕĂćČĄ� ĘĚĒĂē� ďĄ��ĄĒĄĎĈĂ�ĈĕĄČ� čÿ�đČđ� ďđĖčĎĈđĕĂćČđ��
ô�ĆĈďĈĕČčĝē�čğćČčĄē�ĈĂďĄČ��Ċ�Ĉ�ČčĄĎĖ�ĕĝ�Ĉďđē��ćĊĎĄćā�čÿċĈ�ďđĖčĎĈđĕĂćČđ�ĄďāčĈČ�ĔĈ�ĀďĄ�
�ĝďđ� čĚćČčĝďČđ�� ê�ĂĔĊē� ĕđ� ĆĈĆđďĝē� ĝĕČ� đ� ĆĈďĈĕČčĝē� čğćČčĄē� ĀĘĈČ� čĚćČčĝďČđ� ĀďĄĒĐĊē� čĄČ�
čĚćČčĝďČĄ�ĎāĐĊē�
øĀĎđē��ĆďĚĒĂĉđĖ�Ĉ�ĝĕČ�ĕđ�ĕ�ā�Ą�Ĉďĝē�ĆđďČćĂđĖ��čĄČ�ĕđĖ�P51$�ĕđĖ��đĖ�čĚćČčđ�đČĈĂ��ČĄ��đ�
ĎĖ�Ĉ�ĕČćČčā�ĄĎĖĔĂćĄ��ĄĒĘĂĉĈČ��Ĉ�ĕđ�čĚćČčĝďČđ�ĀďĄĒĐĊē�čĄČ�ĕĈĎĈČğďĈČ��Ĉ�ĕđ�čĚćČčĝďČđ�ĎāĐĊē��
÷ĖďĈ�ğē�ĕđ��Ēđěĝď�ĕĊē��ĈĕÿėĒĄĔĊē��ćĊĎĄćā�Ċ��Ĉ�ĕČćČčā�ĄĎĖĔĂćĄ�ĀĘĈČ��ĒđĔĄďĄĕđĎČĔ�ĝ�+�1�
ĺ�&22+�ĄėđĞ�ĕđ��Ēğĕđ�Ą�ČďđĐĞ�ĀĘĈČ�ĈĎĈĞċĈĒĊ�òì����Ą�Čďđđ�ÿćĄ��čĄČ�ĕđ�ĕĈĎĈĖĕĄĂđ�Ą�ČďđĐĞ�
ĀĘĈČ�ĈĎĈĞċĈĒĊ��&22+��čĄĒąđĐĖĎđđ�ÿćĄ���÷Ė��ĈĒĄĂďđĖ�Ĉ�ĎđČ�ĝď��ĝĕČ�ĕđ�ĈĔğďČđ�ĕđĖ��ĒĝćĒđ�
�đĖ�P51$��đĖ��ĒđčĞ�ĕĈČ�Ą�ĝ�ĕĊ��ĈĕĄĆĒĄėā�ĕđĖ�ĆđďČćĂđĖ�ĄĖĕđĞ�ĈĂďĄČ�Ċ�ĄĎĎĊĎđĖĘĂĄ�
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ì�ĈďćČÿ�ĈĔĊ�ĄĖĕā�ĄĎĎĊĎđĖĘĂĄ�ĕđĖ��ĒĝćĒđ�đĖ�P51$�ćĈď�ĄďĕČĔĕđČĘĂĉĈĕĄČ�ĔĕĄ�ćđċĀďĕĄ�čĚ�
ćČčĝďČĄ��đĖ�čĚćČčđ�đČđĞď�ĆČĄ�ĕĄ�Ą�ČďđĐĀĄ�ĕđĖ��ĒđčĞ�ĕđďĕđē�čĄĕÿ�ĕĊ��ĈĕÿėĒĄĔĊ��Ĉ�ĕČćĂ�
đĖ�

����ãĕĄď�ĀďĄ�ĆđďĂćČđ��đĖ��ĈĒČĀĘĈČ�ĈĔğďČĄ��ĈĕĄĆĒÿėĈĕĄČ��ćĊ�ČđĖĒĆĈĂĕĄČ�ĕđ��ĒĝćĒđ�đ�P51$�
�đĖ� �ĈĒČĀĘĈČ� čĄČ� ĈĐğďČĄ� čĄČ� ĈĔğďČĄ�� øđ� �ĒĝćĒđ�đ�P5òç� �ĈĕĄĕĒĀ�ĈĕĄČ� ĔĈ�P51$� �Ĉ� ĕĊ�
ćČĄćČčĄĔĂĄ�ĕĊē�ĚĒĂ�ĄďĔĊē��čĄĕÿ�ĕĊď�đ�đĂĄ�ĕĄ�ĈĔğďČĄ�čĝąđďĕĄČ�Ą�ĝ��ČčĒÿ�ĒČąđďđĖčĎĈđ�ĒĚ�
ĕĈěďČčÿ�ĔĚ�ĄĕĂćČĄ�čĄČ�Ą�đ�ĄčĒĞďđďĕĄČ��øĄ�ĒČąđďđĖčĎĈđ�ĒĚĕĈěďČčÿ�ĔĚ�ĄĕĂćČĄ�Ą�đĕĈĎđĞďĕĄČ�
Ą�ĝ�VQ51$�čĄČ�Ą�ĝ��ĒĚĕĈæďĈē�čĄČ�ĎĈČĕđĖĒĆđĞď�Ěē�ĀďĉĖ�Ą��čĝąđĖď�ĕĄ�ĈĔğďČĄ�čĄČ�ĔĖĒĒÿ�
�ĕđĖď�ĕĄ�ĈĐğďČĄ��ĈĕĄĐĞ�ĕđĖē��àĕĔČ�ĔĘĊ�ĄĕĂĉĈĕĄČ�ĕđ�ğĒČ�đ�P51$��çĖĕĝ���ĄĒ¬�ĝĕČ�Ą�đĕĈĎĈĂ�
ĕĄČ�Ą�đčĎĈČĔĕČčÿ�Ą�ĝ�ĈĐğďČĄ��ĀĘĈČ�ćĞđ��ĈĒČđĘĀē��đĖ�ćĈď��ĈĕĄėĒÿĉđďĕĄČ�ĔĈ�Ą�ČďđĐĀĄ��ì��ĂĄ�
ąĒĂĔčĈĕĄČ�Ĕĕđ��Ü�ÿčĒđ�čĄČ�Ċ�ÿĎĎĊ�Ĕĕđ��Ü�ÿčĒđ��ôČ�ĄĎĎĊĎđĖĘĂĈē�ĄĖĕĀē�đďđ�ÿĉđďĕĄČ��Ü�čĄČ��Ü�
Ą�ĈĕÿėĒĄĔĕĈē��ĈĒČđĘĀē��ĄďĕĂĔĕđČĘĄ�


